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PERFORMANCE,  STATIC  STABILITY,  AND  CONTROL 
EFFECTIVENESS  OF  A PARAMETRIC  SPACE 
SHUTTLE  LAUNCH  VEHICLE 


By  Robert  E.  Buchholz  and  Mickey  Gamble 


SUMMARY 


This  test  was  run  as  a continuation  of  a prior  investigation*  of  aero- 
dynamic performance  and  static  stability  for  a parametric  space  shuttle  launch 
vehicle.  The  purposes  of  this  test  were: 

1.  To  obtain  a more  complete  set  of  data  in  the  transonic  flight 
region. 

2.  To  investigate  new  H-0  tank  noseshapes  and  tank  diameters. 

3.  To  obtain  control  effectiveness  data  for  the  orbiter  at  0 
degree  incidence  and  with  a smaller  diameter  H-0  tank. 

b.  To  determine  the  effects  of  varying  solid  rocket  motor -to-HO 
tank  gap  size. 

Experimental  data  were  obtained  for  angles  of  attack  from  -10  to  +10 
degrees  and  for  angles  of  sideslip  from  +10  to  -10  degrees  at  Mach  numbers 
ranging  from  .6  to  4.96. 


* (Published  as  SADSAC  report  DMS-DR-I256) 
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N OMEN  CLATORE 
General 

SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

a 

speed  of  sound;  m/sec,  ft/sec 

Cp 

CP 

pressure  coefficient;  (p^  - Poo)/ q 

M 

MACH 

Mach  number;  V/a 

P 

pressure;  N/m2,  psf 

CL 

q(nsm) 

q(psf) 

dynamic  pressure;  l/2p V2,  N/m2,  psf 

rn/l 

rh/l 

unit  Reynolds  number;  per  m,  per  ft 

V 

velocity;  m/sec,  ft/sec 

a 

ALPHA 

angle  of  attack,  degrees 

0 

BETA 

angle  of  sideslip,  degrees 

* 

PSI 

angle  of  yaw,  degrees 

<t> 

PHI 

angle  of  roll,  degrees 

P 

mass  density;  kg/m^,  slugs/ft^ 

Reference  & C.G.  Definitions 

Ab 

base  area;  m2,  ft2 

b 

EREF 

wing  span  or  reference  span;  m,  ft 

c.g. 

center  of  gravity 

^REF 

c 

LREF 

reference  length  or  wing  mean 
aerodynamic  chord;  m,  ft 

S 

SREF 

o 

wing  area  or  reference  area;  nr,  ft( 

MRP 

moment  reference  point 

XMRP 

moment  reference  point  on  X axis 

YMRP 

moment  reference  point  on  Y axis 

ZMRP 

moment  reference  point  on  Z axis 

SUBSCRIPTS 

b 

1 

s 

t 

00 


base 

local 

static  conditions 
total  conditions 
free  stream 
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NOMENCLATURE 

(Continued) 


Body -Axis  System 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

h 

Cn 

CN 

normal-force  coefficient.;  normal  force 

qS 

ca 

CA 

axial-force  coefficient.;  axial  force 

qS 

cy 

CY 

side-force  coefficient.;  side  force 

qS 

CAb 

CAB 

base -force  coefficient.;  base  force 

qs 

-Ab(pb  - p®)/qs 

CAf 

CAF 

forebody  axial  force  coefficient;  CA  - CAfa 

•nil 

cm 

pit china -moment  coefficient;  pitching  moment 

qS*REF 

Cn 

CYN 

yevina-moment  coefficient.?  yaving  moment 

qSb 

H 

CBL 

rollina-moment  coefficient?  rolling  moment 

qSb 
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NOMENCLATURE  (Continued) 


Symbol 

SADSAC 

Symbol 

Definition 

°Aa  = 0 

CAALFO 

axial  force  coefficient  at  alpha  equal 
zero  degrees 

°Afa  = 0 

CAFAFO 

forebody  axial  force  coefficient  at  alpha 
equal  zero  degrees 

CLMa 

D(CLM) 

pitching  moment  coefficient  slope,  (alpha  + 5° 
per  degree 

CNa 

D(CN) 

normal  force  coefficient  slope,  (alpha  + 5°); 
per  degree 

CLMa/CNa 

DCLM/DCN 

longitudinal  static  stability  slope,  pitching 
moment  coefficient  slope  divided  by  the  normal 
force  coefficient  slope,  D(CIM)/d(  CN) 

cyg 

D(CY) 

side  force  coefficient  slope,  (beta  + 5°); 
per  degree 

Cng 

D(CYN) 

yawing  moment  coefficient  slope,  (beta  + 5°); 
per  degree 

% 

D(CBL) 

rolling  moment  coefficient  slope,  (beta  + 5°); 
per  degree 
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NOMENCLATURE  (Continued) 
(Additions  for  MSFC  Test  544X) 


Symbol 

SADSAC 

Symbol 

Definition 

xs 

XS 

longitudinal  location  of  the  nose  of  the  solid 
rocket  motors  relative  to  HO  tank  nose 

ys 

YS 

lateral  distance  between  solid  rocket  motors 
and  HO  tank 

i 

ORBINC 

orbiter  incidence  angle  relative  to  HO  tank 
longitudinal  C^;  positive  when  nose  up;  deg 

Y 

6AMZ 

SRM  nozzle  position  relative  to  HO  tank 
longitudinal  centerline 

♦s 

PHIS 

radial  position  of  solid  rocket  motors  relative 
to  the  vertical  plane,  deg 

6 

control  surface  deflection  angle;  deg 
positive  deflections  are: 

ELEVTR 

elevator  — trailing  edge  down 

RUDDER 

rudder  - trailing  edge  to  the  left 
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CONFIGURATIONS  INVESTIGATED 


The  launch  configuration  consists  of  the  double  delta  wing  orbiter  with 
one  large  liquid  hydrogen-oxygen  tank  (HO)  and  two  solid  rocket  motors  (SRM) 
underslung  beneath  the  orbiter  (see  Figure  2 )•  Configuration  components 

investigated  were: 


Symbol 

01 

02 

T1 

T3 

T8 

T9 

T10 

SI 

S6 


baseline  orbiter  with  abort  solid  rocket  motors 
baseline  orbiter  without  abort  solid  rocket  motors 
346- in.  diam.  HO  tank  with  22-deg  nosecone 
346-in.  diam.  HO  tank  with  17-deg  nosecone 
346-in.  diam.  HO  tank  with  Generalized  nosecone 

312-in.  diam.  HO  tank  with  17-deg  nosecone 

346-in.  diam.  HO  tank  with  modified  Apollo  nosecone 

156-in.  diam.  solid  rocket  motor  with  17-deg  nosecone 

156-in.  diam.  solid  rocket  motor  with  17-deg  nosecone 
without  rocket  nozzle 


TEST  FACILITY  DESCRIPTION 


The  Marshall  Space  Flight  Center  14"  x 14"  Trisonic  Wind  Tunnel  is  an 
intermittent  blowdown  tunnel  which  operates  by  high  pressure  air  flowing 
from  storage  to  either  vacuum  or  atmospheric  conditions.  A Mach  number 
range  from  .2  to  5.85  is  covered  by  utilizing  two  interchangeable  test 
sections.  The  transonic  section  permits  testing  at  Mach  0.20  through  2.50, 
and  the  supersonic  section  permits  testing  at  Mach  2.74  through  5.85.  Mach 
numbers  between  .2  and  .9  are  obtained  by  using  a controllable  diffuser. 

The  range  from  .95  to  1.3  is  achieved  through  the  use  of  plenum  suction  and 
perforated  walls.  Mach  numbers  of  1*44,  1.93  and  2.50  are  produced  by  inter- 
changeable sets  of  fixed  contour  nozzle  blocks.  Above  Mach  2.50  a set  of 
fixed  contour  nozzle  blocks  are  tilted  and  translated  automatically  to  produce 
any  desired  Mach  number  in  .25  increments. 

Air  is  supplied  to  a 6000  cubic  foot  storage  tank  at  approximately  -40°F  . 
dew  point  and  500  psi.  The  compressor  is  a three-stage  reciprocating  unit 
driven  by  a 1500  hp  motor. 
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The  tunnel  flow  is  established  and  controlled  with  a servo  actuated  gate 
valve.  The  controlled  air  flows  through  the  valve  diffuser  into  the  stilling 
chamber  and  heat  exchanger  where  the  air  temperature  can  be  controlled  from 
ambient  to  approximately  180°F.  The  air  then  passes  through  the  test  section 
which  contains  the  nozzle  blocks  and  test  region. 

Downstream  of  the  test  section  is  a hydraulically  controlled  pitch  sec- 
tor that  provides  a total  angle  of  attack  range  of  20°  (+  10°).  Sting  offset 

and  extensions  are  available  for  obtaining  various  maximum  angles  of  attack 
up  to  90°. 


MODEL  DESCRIPTION 


The  model  geometry  is  specified  in  Figs.  2 through  8 . The  SRM  boosters 
and  HO  tanks  are  constructed  of  aluminum.  The  orbiter  wing  and  body  are 
aluminum  and  the  elevons,  fins  and  rudder  flares  are  17-4  PH  stainless  steel. 
The  launch  configuration  has  a complete  build-up  and  parametric  capability  (SRM 
and  HO  tank  nose  shape,  body  diameter,  body  length,  SRM  longitudinal  and  radial 
location,  HO  tank  vertical  fin  size,  and  orbiter  incidence).  In  addition,  the 
orbiter  control  surfaces  can  be  deflected  to  provide  additional  control  for 
the  launch  configuration.  The  launch  vehicle  SRM's  and  HO  tanks  were  manufac- 
tured at  MSFC  and  the  orbiter  was  manufactured  at  Lockheed-Huntsville.  All 
model  components  are  available  at  the  MSFC  14  x 14-inch  Wind  Tunnel  facility. 


DATA  REDUCTION 


All  model  forces  and  moments  were  resolved  in  the  body  axis  system  and 
are  presented  in  the  form  of  non-dimensional  coefficients.  Model  reference 
dimensions  used  in  the  data  reduction  are: 


Parameter 

Reference  Area  (Sref) 

(Wing  Theoretical  Area) 

Reference  Length  (£ref) 
(M.A.C. ) 

Reference  Span  (bref) 

(Wing  Span) 

Moment  Reference  Point  (MRP) 
from  base 

above  HO  tank  centerline 


Full  Scale 

3420.0  ft. 2 

507.0  in. 

1115.0  in. 

840.0  in. 

62.0  in. 


Model  Scale 
7.880  in. 2 

2.028  in. 

4.460  in. 

3.360  in. 
0.248  in. 
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Base  pressure  coefficients  were  calculated  using  the  following  equations: 


CAB0  = -CPB1  ^2.  (Orbiter  base  axial  force  coefficient) 
sref 


CABg  = -CPB2  ^IS.  (SRH  base  axial  force  coefficient) 
^ref 


CABho  = -CPB3  ^HO  (HO  tank  base  axial  force  coefficient) 
Sref 

where:  CPB1  = (Pb^  - P°°)/q 

CPB2  = (Pbg  - P°°)/q 


CPB3  ■ <Pl>HOr  - P-)/<> 
vavg; 


The  following  combinations  of  SRM  and  HO  tank  required  the  following  base  areas 
to  be  used  for  axial  force  corrections . 


Configuration 

Ab  (in. 2) 
o 

A.  (in.  2) 
Ds 

AbH0(in 

T101S1 

0.732 

0.306 

1.504 

T301S1 

0.732 

0.306 

1.504 

T801S1 

0.732 

0.306 

1.504 

T901S1 

0.732 

0.306 

1.223 

T1001S1 

0.732 

0.306 

1.504 

T301S6 

0.732 

0.306 

1.504 
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TABLE  I 


TEST  CONDITIONS 
TEST  msec  TWT  544X 


MACH  NUMBER 

REYNOLDS  NUMBER 
per  unit  length 

DYNAMIC  PRESSURE 
(pounds/ sq . inch) 

STAGNATION  TEMPERATURE 
(degrees  Fahrenheit) 

.60 

4.4  x lO^/Ft . 

3.91 

100° 

.80 

5.3  x 106/Ft. 

5.94 

100° 

.90 

5.6  x 106/Ft. 

6.73 

100° 

1.00 

5.8  x 106/Ft. 

7.40 

100° 

1.10 

5.9  x 106/Ft. 

7.94 

100° 

1.20 

5.9  x 106/Ft. 

8.30 

100° 

1.46 

5.9  x 106/Ft. 

8.60 

100° 

1.96 

6.8  x 106/Ft. 

9.91 

100° 

3. .48 

6.4  x 106/Ft. 

6.86 

140° 

4.96 

5.0  x 106/Ft. 

3.07 

140° 

BALANCE  UTILIZED:  MSFC  232 


CAPACITY! 


COEFFICIENT 
TOLERANCE:  q = 9,2 


NF 

-ffa-ifefl. 

+ 1.5  lbs. 

+ 

.0207 

SF 

14 3 lbs. 

+ .72  lbs. 

.6136 

AF 

50  lbs. 

T .25  lbs. 

— T 

TUTHS 

PM 

400  in-1  ha , 

+ 2.U  in- Tbs. 

+ 

TITO — 

YM 

..192  in- lbs . 

+ in- lbs. 

T 

Ttnnn — 

RM 

100  in-lbs. 

+ .50  in- lbs. 

+ 

TOTTS — 

COMMENTS : 
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2 

4 

— 

LLS. 

£ 
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2 
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) 

f 

o 

A 

.vv . 
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_____ 

1 17 
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• 0?3 
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_ 

-11  fe 

y 
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BB 
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BH 
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m 

322 

? *7 
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HI 
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3.0 
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II 
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mi 

■1 
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HI 

91 

II 

HI 

m\ 

337 

Wm\ 

333 

m\ 
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Hi. 

II 
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j 

jJ 
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HI 
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TEST  TVJT  S44x  DATA  SET  COLLATION  SHEET 


□ PRETEST 


□'POSTTEST 


DATA  SET 
IDENTIFIER 

CONFIGURATION  •- 

|SCHD. 

[ PARAMETERS/ VALUES 

NO. 

MACH  NUMBERS  (OR 

ALTERNATE 

INDEPENDENT  VARIABLE)  1 

a 

B 

□ 

jy 

L Q 

E 

i 

or 

RUNS 

. ft 

t 9 

/-o 

M 

/.z 

■McT-, 

3_._S 

4.4S- 

Psll  /Z? 

T4 

d-Lsj 

A 

Lfil 

o 

H.S 

• 0Z:| 

(r 

5^4 

53? 

534 

537 

53  fi 

UKttjaen 

?Zer 

/ 3o 

__i_ 

A 

A 

c. 

533 

szz 

531 

530 

5?* 

131 

r<?  51 

A 

Q 

. 5 

S-Io 

543 

4Z4 

34L 

132 

A 

A 

-J 

s 

541 

547 

4Z3 

3^7 

2^6 

133 

A 

o 

0-0 

5 

5*4 

4?i 

4oj 

4-02 

134 

A 

A 

S’ 

437 

5‘4S 

47.2 

IS? 

■11-4  Lkl 

0 

c. 

SOL 

507 

A OR 

505 

504 

SC? 

. )3<a 

o 

A 

t 

c 

- 0 1 

n r;  ■") 

as* 

•rc^ 

4flS 

137 

A 

o_ 

sol 

3 

SIZ 

51  l 

5 / 0 

/'3  ft 

0 

A 

3 

£ *<■ 

5 1 5 

134 

fi 

1 o 

4. 

547 

4/c. 

< ! Z 

J ; ; 

bbR 

E 

n 

■ 

_] 

n 

54L 

4i3 

*r 

■SI 

■ 

1 

n 

54g> 

in 

404 

4/D 

■ES 

j 

H 

■ 
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■ 

1 

■ 

1 

■ 

El 

II 

■j 

S4*i 

K9 

II 

M3 

T1&1S1  1 

i 

■ 

1 

H 

BQ 

H 

■1 

^9 

144 
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El 
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1 

1 
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1 

B 

1 

El 

R 

HR 

I 

SZ4- 

HH 

5ZZ 

m 

\ 

' 

R 

E9 

■ 

■ 

% 

SIS' 

■ 

RED 

T4dZi 1 

n 

H 

■ 

1 

4 

g 

r — 

g 
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4 04 

1 

■! 

■ffl 

>r 

H 

m 

1 

1 

\ 

f 

L 

1 

L 

n 
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8 

|| 
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37 
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61 
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TABLE  II  (CONTINUED) 

TEST  r U>T  5-1  fx  DATA  SET  COLLATION  SHEET 

□ PRETEST 


MSFC  - Form  263*2  (February  1972) 


TABLE  III 


DIMENSIONAL  DATA 


Configuration  01 

Double  Delta  Winged  Orbiter.  Consists  of  the  following  components 

B1 

W4 

Vll 

A1 

El 

R1 

Dimensional  Data  for  these  components  is  shown  on  the  following  pages. 


TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - Rl 


GENERAL  DESCRIPTION 

-P 


B&Ja. ; c Orki-^r  /-  t>oA)  I'xr  I [ n 2 

^ cL Q3.fr,  y>  1 pij.L'loii-  fr»*r^  Uou?,  / t'vn  . 


DRAWING  NUMBER: 

DIMENSIONS: 

Length 

Max.  Widthfp.L.&Ay /8*4^ 
Max.  Depth 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 

Planform 

Wetted 

Base  </ 


THEORETICAL  ACTUAL  MEASURED 


FULL-SCALE 
I l ) b **»>\ . 

i h . 


inn  £±+ 


MODEL  SCALE 
) 

Sulk£Jh  : 

, 3 «f  a ; « . 

C,  .^2 


14 

mi  ;»> 


MODEL  SCALE 
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MSFC  - Form  263-6  (February  1972) 


DRAWING  NUMBER: 


DIMENSIONS: 

TOTAL  DATA 
Area 

Planform  8<.itc/G.feve 
Wetted  C-^c /&■!• 

Span  (equivalent) 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio  >3*s;c/6i4>«e 
Diehedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Toe-In  Angle 
Cant  Angle 

Sweep  Back  Angles,  degrees 
Leading  Edge  S«v«v'(;»*ve. 
Trailing  Edge 
0.25  Element.  Line 
Chords : 

Root  (Wing  Sta.  0.0)£/fr 
Tip,  (equivalent) 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 
Airfoil  Section 
Root 
Tip 

EXPOSED  DATA 

Area  Bc-mc /£/  ; 

Span,  (equivalent) 

Aspect  Ratio 
Taper  Ratio 
Chords 

Root  3 am'£./  a we* 

Tip 
MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


(CONTINUED) 


J 


THEORETICAL  ACTUAL  MEASURED 


FULL-SCALE  MODEL  SCALE  MODEL  SCALE 

(.  O ) 


DIMENSIONS: 

TOTAL  DATA 
Area 

Planform 

Wetted 

Span  (equivalent) 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Diehedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees 
Toe-In  Angle 
Cant  Angle 

Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords : 

Root  (Wing  Sta.  0.0) 
Tip,  (equivalent) 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 
Airfoil  Section 
Root 
Tip 

EXPOSED  DATA 


Area 

Span,  (equivalent) 
Aspect  Ratio 
Taper  Ratio 
Chords 
Root 
Tip 
MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


MSFC  - Form  263-8  (Febiuary  1972) 


18 


TABLE  III  (CONTINUED) 

MODEL  COMPONENT:  BODY  - Al 

GENERAL  DESCRIPTION:  fiWj  SRM 

It £2ilfLi  Ko;  /■<~i  ngZzJisL  ik  £=.  IJLSll 

Pov><>.  ■ Vc^.e.  Cwci  ■ >.  • Is  ^ . +*0<jf  I StC^jp  1.1  J ?.b  ...  /fajj 

sc^. ! /»  • 


DRAWING  NUMBER: 

THEORETICAL  ACTUAL  MEASURED 


DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

MODEL  SCALE  ' 

Length 

347 

(.  004) 

Max.  Width 

C7 

...  --•Wfe  ivy. 

Max.  Depth 

Fineness  Ratio 

S.£T, 

Area 

Max.  Cross-Sectional 

11. If -I.7 

Planform 

- 

Wetted 

- 

Base 

• 

19 


TABLE  III  (CONTINUED) 

MODEL  COMPONENT:  EL 


GENERAL  DESCRIPTION:  Wing  elevon.  Dimensions  refer  to  a singlp  panel 


DRAWING  NUMBER: 


DIMENSIONS: 

Area,  ft2 

Span  (equivalent),  inches 

Inb'd  equivalent  chord,  inches 

Outb'd  equivalent  chord,  inches 

Ratio  Elevator  chord/horizontal 
tail  chord 

At  Inb'd  equiv.  chord 
At  Outb'd  equiv.  chord 
Sweep  Back  Angles,  degrees 
Leading  Edge 
Tailing  Edge 
Hingeline 

Area  Moment  (Normal  to  hinge  line)  ft^ 


FULL-SCALE 

371.3  ft.2 
399.0  in. 
20L.0  in. 
6b.  0 in. 


-0.0 
-3.9°  36' 


model  scale 

__L855in.2 


•1.596  in. 
«8l6  in. 
.£56  in. 


— Q.Q 
-19°36' 


0.0 


20 


nasa-v  fc-ma  f 


TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  Rl 

GENERAL  DESCRIPTION:  Rudder 


DRAWING  NUMBER: 


DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area,  ft- 

102. 4 ft.2 

.236  in.2 

Span  (equivalent),  inches 

233*3  in. 

.933  in. 

Inb'd  equivalent  chord,  inches 

94.5  in. 

•378  i£i 

Outb'd  equivalent  chord,  inches 

32.0  in. 

.128  in. 

Ratio  Rudder  chord/horizontal 



tail  chord 

At  Inb'd  equlv.  chord 

.40 

.40 

At  Outb'd  equlv.  chord 

.40 

Sweep  Back  Angles,  degrees 

Leading  Edge 

32°  36' 

32°  36* 

Tailing  Edge 

20°  34' 

20°  34' 

Hingeline 

, VLZL. 

32°  36' — 

Area  Moment  (Normal  to  hinge  11de)ft3 

- 

- 

21 


Configuration  02 


SRM' 


Double  Delta  Winged  Orbiter. 
s (Al). 


Same  as  01  except  does  not  have  abort 
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TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - Tl 


GENERAL  DESCRIPTION: 


DRAWING  NUMBER: 


DIMENSIONS: 

THEORETICAL  ACTUAL  MEASURED 

FULL-SCALE  MODEL  SCALE  MODEL  SCALE 

Length 
Max.  Width 

7 .sen 

3 4 (p  r 

Max.  Depth 
Fineness  Ratio 

i *6 r* . 

1.3*4 

£-43. 

f.4^ 

Area 

Max.  Cross-Sectional 

1.  sod  m.1 

Planform 

. - 

— 

Wetted 

— 

Base 

CSZ.ASft.1 

/.$TC>4  i*.V 
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.TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - 


GENERAL  DESCRIPTION: 


H y djisAJL  Qx^l* 


JCL 


T* 


k t ~t'  r.  ^ _ 


DRAWING  NUMBER: 


DIMENSIONS: 


THEORETICAL 

FULL-SCALE  MODEL  SCALE 


ACTUAL  MEASURED 
MODEL  SCALE 


Length 
Max.  Width 
Max.  Depth 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 


*2>  4 ■'  n . 

4 o?  r *•> . 
5,bl 


I 3*4  .V. 
5.V? 


I, £04  fw.1 


Planform  ~~  — 

Wetted  ~~  ~~ 

Base  kSZAS  E±l  l.£o4r».r 


2k 


MSFC  - Fo  263-6  fFebr  -y  1072* 


TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - 7" 8 


GENERAL  DESCRIPTION:  ic.  uj>4L  Moc? 

jHaAiiAi 


DRAWING  NUMBER: 

DIMENSIONS: 

Length 
Max.  Width 
Max.  Depth1 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 


THEORETICAL  ACTUAL  MEASURED 


FULL-SCALE 

-J135  fr. 

- 34C  *■>- 

Tk. 

5.SS 


MODEL  SCALE 

7.  740  Ik  . 

* • 3 M h ♦ 

5~-  5 *1 


MODEL  SCALE 


1^2.5  S LLMihl 
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TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - Tfj 

GENERAL  DESCRIPTION:  ^ d,Dy a . CXu^T^k.  /7%0,,r^ 


DRAWING  NUMBER: 


DIMENSIONS: 


THEORETICAL 

FULL-SCALE  MODEL  SCALE 


ACTUAL  MEASURED 
MODEL  SCALE 


Len9th  „ 2JkL&S  ^ 

Max.  Width  3/2 |.Z4g»**. 

Max.  Depth  3 n,-K.  t.z^fc  !u_ 

Fineness  Ratio  2jAk  l_A<a 

Area 

Max.  Cross-Sectional  530.SA.?-  I . 

Planform  — — 

Wetted  — — 

Bjse  Si  *■  I.LT*,.* 
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TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - T/6 


GENERAL  DESCRIPTION:  z Q *'■> a ££.  TLiL  XW:/>>  / Ac ^ 


C.C*  c 


X t\cJ  ■- * e.  €.  /A r r- g.  / cf.-t/y  r-'r  .V  ;•  •/ 


DRAWING  NUMBER: 

THEORETICAL  ACTUAL  MEASURED 


DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

MODEL  SCALE 

Length 

Z*LZ 

Max.  Width 

Z4c;~  . 

_ /.3  &4r^- 

Max.  Depth 

346  /•*»  • 

/.3,%4-  7>. 

Fineness  Ratio 

Area 

Max.  Cross-Sectional 

kst.isAX 

I.SO&L?’ 

Planform 

— • 

— 

{ 

Wetted 

— 

— 

Base 

1 So4;^} 
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MSPC  - Ponn  263-6  (February  1972) 


TABLE  III  (CONTINUED) 


MODEL  COMPONENT:  BODY  - SI 


GENERAL  DESCRIPTION:  scud  R.oC'<l.ET  ^o~c>p 


DRAWING  NUMBER: 


DIMENSIONS: 


THEORETICAL  ACTUAL  MEASURED 

FULL-SCALE  MODEL  SCALE  MODEL  SCALE 


Length 
Max.  Width 
Max.  Depth 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 

Planform 

Wetted 

Base 


IT4S  tV», 

I b (f  r . 


I i • 

iu  n 


tsz..s  A.t- 


ivl.s 


C,  A 1Z  i * . 
o - & r h , 


o * (&LA  * v>  * 


run 
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M5FC  - Form  263-6  fFe  ■*  y 1070* 


TABLE  III  (CONTINUED) 


DRAWING  NUMBER: 
DIMENSIONS: 

THEORETICAL  ACTUAL  MEASURED 

FULL-SCALE  MODEL  SCALE  MODEL  SCALE 

Length 
Max.  Width 

1*7  4-3 

ISO  * 

Max.  Depth 

Fineness  Ratio 

n.  n 

11.17 

Area 

Max.  Cross-Sectional 

Planform 

— 

Wetted 

— 

Base 

IZ2.S  £4} 

29 
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TABLE  IV 


INDEX  OF  MODEL  FIGURES 


Figure 

Description 

Page 

1 

Axis  System 

33 

2 

Launch  Vehicle 

34 

3 

General  Arrangement,  Space  Shuttle  Orbiter 

35 

4 

Baseline  Solid  Rocket  Motor 

36 

5 

346-Inch  Diameter  HO  Tank  with  17-Degree  Nosecone 

37 

6 

T8,  346-Inch  HO  Tank  Nosecone 

38 

7 

T9,  346-Inch  Diameter  HO  Tank 

39 

8 

T10,  346-Inch  HO  Tank  Nosecone 

4o 

9 

Photograph  of  Configuration  Tg  Ui  Si 

4l 

10 

Photograph  of  Configuration  Tg  Oi  Si  Tunnel  Installation 

42 

11 

Photograph  of  Configuration  Tiq  O2  Si 

43 

12 

Photograph  of  Configuration  T^  O2  Si  Tunnel  Installation 

44 

30 


TABLE  V 


INDEX  OF  DATA  FIGURES 


PLOTTED 

COEFFICIENTS 

CONDITIONS 

TITLE 

SCHEDULE 

VARYING 

PAGES 

EFFECT  OF  HO  TANK  NOSE  SHAPE 

(A) 

MACH 

1-60 

(B) 

CONFIGURATION 

61-70 

ORBINC 

EFFECT  OF  HO  TANK  DIAMETER 

(A) 

MACH 

71-130 

(B) 

CONFIGURATION 

131-140 

VARIATION  OF  SRM-HO  TANK  GAP 

(A) 

MACH 

141-176 

(B) 

YS 

177-184 

VARIATION  OF  ORBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

(A) 

MACH 

185-244 

(B) 

CONFIGURATION 

245-254 

ORBINC 

EFFECT  OF  SRM  ROCKET  NOZZLES 

(A) 

MACH 

255-278 

(B) 

CONFIGURATION 

279-282 

EFFECT  OF  ORBITER  ELEVONS  AT  ZERO  ORBITER  INCIDENCE 

(A) 

MACH 

283-342 

(B) 

ELEVTR 

343-352 

(C) 

CONFIGURATION 

353-362 

EFFECT  OF  ORBITER  ELEVONS  WITH  312  IN.  HO  TANK 

(A) 

MACH 

363-404 

(B) 

CONFIGURATION 

405-411 

(C) 

ELEVTR 

412-418 

EFFECT  OF  ORBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 

(A) 

MACH 

419-478 

(D) 

CONFIGURATION 

479-488 

(B) 

RUDDER 

489-498 

TABLE  V (CONTINUED) 


PLOTTED 

COEFFICIENTS 

CONDITIONS 

TITLE 

SCHEDULE 

VARYING 

PAGES 

EFFECT  OF  ORBITER  RUDDER  WITH  312  IN.  HO  TANK 

(A) 

MACH 

499-540 

(D) 

CONFIGURATION 

541-547 

(B) 

RUDDER 

548-554 

EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  NOSE  SHAPES 

(E) 

CONFIGURATION 

555-559 

(F) 

ORBINC 

560-562 

EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  DIAMETER 

(E) 

CONFIGURATION 

563-567 

(F) 

568-570 

PLOTTED  COEFFICIENTS  SCHEDULE 


(A) 

CLM,  CN,  CA,  CAF,  CAB  VERSUS  ALPHA 
CLM  VERSUS  CN 

(D) 

CY,  CYN,  CBL  VERSUS  ALPHA 

(B) 

CY,  CYN,  CBL  VERSUS  BETA 

(E) 

D(CLM) , D(CN) , DCLM/DCN,  CAALFO, 

(C) 

CLM,  CN,  CA  VERSUS  BETA 

CAFAFO  VERSUS  MACH 

(F)  D(CY),  D(CYN),  D(CBL)  VERSUS  MACH 


Notes : 

1.  Positive  directions  of  force  coefficients 
moment  coefficients,  and  angles  are 
indicated  by  arrows. 


2.  For  clarity,  origins  of  wind  and  stability 
axes  have  been  displaced  from  the  center 
of  gravity. 


Figure  1.  Axis  systems,  showing  direction  and  sense  of  force  and 

moment  coefficients,  angle  of  attack,  and  sideslip  angle 


on 

on 


NASA-MSFC-MAF 


Note:  All  dimensions  are  model  scale,  inches 


Fig.  3 - General  Arrangement,  Space  Shuttle  Orbiter 


NASA-MSFC 

S&E-Aero-AE 


08-04-72 


TWT 
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1 'A 

1972 
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RUN  539 

\ ‘ ’ . P, 

r * 1 

0 

1 2" 

JLLn  ,i,  ; 
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Figure  10  - Photograph  of  Configuration  Tg  Oj^  Tunnel  Installation 


M SFC 

TNT  5 44 

AUG  A 

1972  RUN  A 

CONFIG 

Vis 

0 1 2 

1 ntEiri. 

nasa-msfc 

S&E-Aero-AE 


08-04-72 


1 i 6 - 


- 7 2 


NASA-MSFC 

S&E-Aero-AE 


08-08-72 


1 i 8 - - 7 2 


NASA-MSFC 

S&E-Aero-AE 


08-08-72 


I i 8 - - 7 2 


DATA 


FIGURES 


Tabulations  of  the  plotted  data  and  corresponding 
source  data  are  available  from  SADSAC  Operations. 


ANGLE 


OATA  SET 
CB71069) 
(071091 i 
( B71 121 ) 
(071125 > 
(071125 ) 
(07ll27l| 


SYMBOL 


s 


configuration  description 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDtES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOtES 


OF  ATTACK.  ALPHA.  DEGREES 


ORB INC 

YS 

ELEVTR 

TSOI Si 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  Si 

•1.900 

0.023 

0.000 

•1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

TtOOlSl 

•1.900 

0.023 

0.000 

RUODER 

REFERENCE  INFORMATION 

0.000 

SREF 

7 . 8600 

*0.  tN 

0.000 

LREF 

^2 .0260 

IN. 

0.000 

BREF 

4'.  4 600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

tN, 

SCALE 

0.0040 

SCALE 

t 


MACH  .60 


PAGE  1 


PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE 


DATA  SET  SYMBOL 
(BTioaoj  Q 
< BY 1 091  i Zi 
tenisi)  <S 

*erii23)  rj 

tBTltZS)  IS 

CBTJJ2Y) 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344 X LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


OF  ATTACK.  ALPHA.  DEGREES 


ORBINC 

rs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI Si 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8300 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0230 

IN. 

T80131 

*1.900 

0.023 

0.000 

0.000 

BREF 

4 ,4600 

IN. 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.900 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

T1001S1 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .80 


PAGE  ? 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


DATA  SET 

< BT1QS9 ) 
( 071091 ) 
( BTl 121 ) 
( BT1 123 ) 

< BTl 123 ) 
( BTl 12T 1 


SYMBOL 

8 

& 

& 


conufsouration  description 

MSFCl  ~TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATAVNOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFCi  TWT  344X  LAUNCH  VEHtCLE  STUOIES 
DATAa  NOT  AVAILABLE  for  ALL  CONDITIONS 
OATAa  not  AVAILABLE  for  ALL  CONDITIONS 
MSFCc  TWT  344X  LAUNCH  VEHICLE  STUOIES 


ORB INC 

YS 

ELEVTR 

TSOI  31 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  St 

-1.500 

0.023 

0.000 

-1.500 

0.023 

0.000 

-1.500 

0.023 

0.000 

T 10O1 SI 

-1.500 

0.023 

0.000 

I 


RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

T.SSOO 

SQ  . IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

l 


r *: 

MACH  .90 


PAGE  3 


t 


l 


PITCHING  MOMENT  COEFFICIENT.  CLM 


! 


ANGLE 


( 871089 ) 
( B710S1 ) 

< B71 121  ) 
<671123  ) 
<871123  ) 

< BT1 127  > 


SYMBOL  CONt- iGuka riON  DESCRIPTION 

8HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
□ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

^ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

LJ  MsrC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


OF  ATTACK.  ALPHA.  DEGREES 


ORBINC 

YS 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

TSOlSl 

0.000 

0.023 

0.000 

-1 .300 

0.023 

0.000 

-1 .300 

0.023 

0.000 

TIOOlSt 

-1.300 

0.023 

0.000 

-1.300 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

3REF 

7.8800 

SQ.  IN 

0.000 

LREF 

2.0280 

’ IN. 

0.000 

BREF 

4.4800 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

4 


MACH 


1.00 


PAGE 


DATA  SET  SYMBOL 
( BT  1 069  ) 

(BT1Q91 > 

( B71 121  ) 

< BT 1 i 29 ) 
(671123) 
(BT11ST)  Q 


s 

6 


configuration  description  orbinc 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  TSOlSt  0.000 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUOIES  TBOISt  -1,500 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1.500 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -i.500 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T10O1S1  -1.500 


REFERENCE  INFORMATION 


0.023 

0.000 

0.000 

SREF 

7.6B00 

SQ.  IN 

0.023 

0.000 

0.000 

LREF 

2 • 0200 

IN. 

0.023 

0.000 

0.000 

BREF 

4.4900 

IN. 

0.023 

0.000 

0.000 

XHRP 

3.3900 

IN. 

0.023 

0.000 

0.000 

YHRP 

0.0000 

IN. 

0.023 

0.000 

0.000 

ZMRP 

0.2490 

tN. 

SCALE 

0.0040 

SCALE 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

YS  ELEVTR  RUDDER 


MACH  1.10 


PAGE  5 


i 


PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OAT*  St T SYMBOL  CONFIGURATION  DESCRIPTION 

(071089)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOlSl 

(671091)  45  HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 

(BTlizi)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOlSl 

<BT1123)  LJ  HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T802S1 

<671123)  ^ MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T10O2S1 

<B7tl27)  Q HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TIOOISI 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.0Q0 

0.023 

0.000 

0.000 

SREF 

T.eeoo 

SQ  . IN 

Q.OQO 

0.023 

0.000 

0.000 

LREF 

2 . 0260 

IN. 

-1  .300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

-1.300 

0.023 

0.000 

0.000 

XHRP 

3.3600 

IN  . 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN  . 

-1.300 

0.023 

0.000 

0.000 

ZHRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 


1.20 


PAGE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


PITCHING  MOMENT  COEFFICIENT.  CLM 


MACH 


1.95 


PAGE 


8 


DATA  SET  SYMBOL 
(671069)  Q 
(071091)  ZA 
1871121)  O 
( 071 123 ) □ 

< 07 I 123 ) ! L* 
(BT1127)  Q 


COMF1 OUR AT ION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 

TS0231 

T10O2S1 


ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.ssoo 

3Q.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2 • 0260 

IN. 

-1.900 

0.023 

0.000 

0.000 

BREF 

4. 4600 

IN. 

-1.900 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.900 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

-1.900 

0.023 

0.000 

0.000 

2MRP 

SCALE 

0 . 2400 
0.0040 

IN. 

SCALE 

MACH  3.48 


PAGE  9 


1 


I 


PITCHING  MOMENT  COEFFICIENT.  CLM 


MACH 


4. 98 


PAGE 


10 


normal  force  coefficient,  cn 


DATA  SET  SYM80L 

CONFIGURATION  DESCRIPTION 

ORBINC 

YS 

CLCVTR 

RUDDER 

REFERENCE  INFORMATION 

( 871089 ) 

Q 

MSEC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOIS! 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6900 

SO.  IN 

< 071091  ) 

a 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

O.QQO 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

( 071 121  ) 

o 

MSPC 

TWT 

94<.X  LAUNCH  VEHICLE  STUOIES 

T 901  St 

-1.900 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

(871129) 

u 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

( 671 12S ) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

( 871 127 ) 

Marc 

TWT 

944X  LAUNCH  VEHtCLE  STUOIES 

T10O1S1 

-1.900 

0.023 

0.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0,0040 

SCALE 

MACH 

.SO 

PAGE 

11 
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i 


NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

( orioes ) 

w 

M3FC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TSOtSl 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0000 

SO  . IN 

< 671091  ) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2 .0200 

IN. 

( 671121  ) 

ft 

M3FC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T601S1 

-1 .300 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

(671123  ) 

Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN  . 

(671123) 

TS 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

< 071 127 ) 

£ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T10O1S1 

-1.300 

0.023 

0.000 

0.000 

2MRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

« 

00 

o 

PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


MACH 


90 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


UATA  SET  SYMBOL 


< B71069  > j 
( B7 1 09 1 

< 071 121  ) 
<671123  ) 

< 071123  ) 

< 071127 ) 


I 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUOIES 


I 


ORBINC 

V s 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  Si 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.300 

0.023 

0.000 

TIOOlSi 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7 . S 000 

SQ  . tN 

0.000 

LREF 

2.0260 

*;  N . 

0.000 

BREF 

4 .4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE  14 


MACH 


1.00 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 


( B71069  ) 
< B71091  ) 
( 071121  ) 
( 671123  ) 
(B71 129  > 
{ 071127 ) 


ft 

& 


configuration  description 
M3PC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUOIES 


MACH  1.10 


ORB INC 

YS 

CLEVTR 

T901S1 

0.000 

0.029 

0.000 

0.000 

0.029 

0.000 

TSOI St 

-1.300 

0.029 

0.000 

-1.300 

0.029 

0.000 

-1.300 

0.029 

0.000 

TIOOlSl 

-1.300 

0.029 

0.000 

RUOOCR 

REFERENCE  INFORMATION 

0.000 

SREF 

7 .6600 

SO. IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XHRP 

9.9600 

INJ. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2HRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE  15 
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• I 


NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


C4TA  SET  StMoOL  CONFIGURATION  DESCRIPTION  ORB INC 
(671009)  Q MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1  0.000 
(671091)  ZS  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1  0.000 
(071121)  O HSPC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  TSOI  SI  -1.300 
(671129)  rj  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T8Q2S1  -1.300 
(671125)  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T1002S1  -1.300 
(671127)  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T1001S1  -1.300 

SCALE  0.0040  SCALE 


YS 

ELEVTR 

RUDDER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7.8800 

SQ  .IN 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

i 


MACH  1.20 
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PAGE 


NORMAL  FORCE  COEFFICIENT.  CN 


i 


OATA  SET  SYMBOL 
<8710691  Q 
< BTt  091  ) § 

( 0T 1 121  ) Q 
(BT1123)  Q 
( BTt 129 1 
<BTiiar>  Q 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

TS 

CLEVTR 

0.000 

0 .025 

Q .000 

T502S1 

0.000 

0.025 

0.000 

-1 .300 

0.025 

0.000 

T60E81 

-1.300 

0.025 

0.000 

T10O2S1 

-1.300 

0.025 

0.000 

-1.300 

0.025 

n.ooo 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T .8800 

SO.  IN 

0.000 

LREF 

2 . 0260 

tN. 

0.000 

BREF 

4 .4600 

IN. 

0.000 

XMRP 

3 . 3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0 . 24  SO 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.46 
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NORMAL  FORCE  COEFFICIENT.  CN 


1.95 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONF tCURATION  DESCRIPTION 


ORBINC  YS 


( 07*069 1 
(B71091 ) 
( BT  & 121 ) 
( BT  t 123) 
( 071 123  ) 
( 071127) 


8 

I 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T302St 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDtES  T602SI 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TIOOESl 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0.000 

0.000 

-1.500 

-l.SOO 

-l.SOO 

-1.900 


0.0S3 
O *02S 
0.023 
0.023 
0.023 
0.023 


CLCVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7 . 0900 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SO. IN. 
tN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


3.48 


PAGE 


19 

i 


i 


NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


data  set  symbol 


(871089)  ' 
C B71091  > 

( B71I21  ) 

( 071123) 

( B7 1 129  ) 
(871127) 


I 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

0.000 

0.023 

0.000 

T302SI 

0.000 

0.023 

0.000 

-1.500 

0.023 

0.000 

T0O2S1 

-1.500 

0.023 

0.000 

T10C2S1 

-1.500 

0.023 

0.000 

-1.500 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

s<a.  in 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4 .4800 

IN. 

0.000 

XMRP 

3.3800 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

4*96 
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EFFECT  OF  HO  TANK  NOSE  SHAPE 


•to 
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.40 


• 99 


.90 


.29 


.20 


.19 


• 10 


.09 


8 


DATA  SET  SYMBOL 
(671009) 

(871091 ) 

( 871 121 ) 

( 871123 ) 

(071 123 ) 
(071127 ) 


-lO 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


MACH 


.60 


• 1 ^ 

• 1 

■ 1^-4 

4 1 1—1 

> > 1 

•1  4 > 4 1 

- s o a 4 

OF  ATTACK.  ALPHA.  DEGREES 

• 

• 10 

1 i 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T90131 

0.000 

0.029 

0.000 

0.000 

SREF 

7.8800 

30. IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0280 

IN. 

TSOI  SI 

-1.900 

0.029 

0.000 

0.000 

BREF 

4.4800 

IN. 

-1.900 

0.029 

0.000 

0.000 

XMRP 

9.9800 

IN. 

-1.900 

0.029 

0.000 

0.000 

YMRP 

0.0000 

IN. 

T10O1S1 

-1.900 

0.029 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

PAGE 

tN. 

SCALE 

21 

EFFECT  OF  HO  TANK  NOSE  SHAPE 


8 


DATA  3CT  SYMBOL 
(B71089 ) 

( 0T1O91 ) 

(071121 ) 

< 0T1123 ) 

< 071125  ) 

( 071127 ) 


CONFIGURATION  DESCRIPTION 
M3FC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOlSl 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M5FC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T80131 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TlOOlSt 


ORB INC 
0.000 
0.000 
-1 .900 
-1.500 
-1.500 
-1.500 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZHRP 

SCALE 


INFORMATION 
> 6800  3Q.IN. 


.0280 

4800 

.3800 

0000 

.2480 

.0040 


, IN. 
1IN. 
IN. 

IN  . 
IN. 
SCALE 


.80 


PAGE 
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DATA  SET  SYMBOL 


<871089  > 
(BT1091  ). 
(B71S21  ); 
(B71123) 
(071123 > 
(BT1127) 


I 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHtCLC  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


MACH  .90 


ORB INC 

VS 

ELEVTR 

TSOI  Si 

0.000 

0.02S 

0.000 

0.000 

0.023 

0.000 

T 801 St 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0,000 

T10O1S1 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

30 . IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

8REF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

VMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

PAGE  23 
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t 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


data  set  symbol 
(071089)  Q 

<071091)  Za 
(071121)  O 
*071123)  LJ 
<071123)  IS 
(071127) 


CONFIGURATION  description 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


ORB  INC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0.023 

o.ooc 

0.000 

0.023 

0.000 

TSOISI 

-1 .300 

0.023 

0.000 

-1.300 

0.023 

0.000 

-1.300 

0.023 

0.000 

TtQOlSl 

-l.SOO 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8600 

SO  .IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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MACH 
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DATA  SET  SYMBOL 


( B71099  ) 

( art  091  ) 

( 071121 ) 
( 071123 ) 
( B71 123  ) 

( 871127 ) 


s 

a 


D 


CONF t CUR AT t ON  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOtES 


1.10 


ORBINC 

YS 

ELEVTR 

TSOI  Si 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI SI 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

T10O1S1 

-1.900 

0.023 

0.000 

RUOOER 

REFEREENCE  INFORMATION 

0.000 

SREF 

7. 9600 

SO.  IN 

0.000 

LREF 

2 . 0260 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

R»AGE 
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i 


MACH 


AXIAL  FORCE  COEFFICIENT.  CA 


OATA  SET 

SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

CLEVTR 

RUOOER 

REFERENCE  INFORMATION 

(0710891 

0 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7.S800 

SR.  IN 

(071091 > 

n 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0280 

IN. 

( B71 121  ) 

o 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

(071123) 

□ 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

TSOESl 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

(071125  > 

MSFC 

TWT 

344 X LAUNCH  VEHICLE  STUOtES 

TI0O2S1 

-1.500 

0.023 

0.000 

0.000 

VMRP 

0.0000 

IN- 

(071127) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE  Q.Q04Q  SCALE 


AXIAL  FORCE  COEFFICIENT.  CA 


DATA  3ET  SYMBOL 

configuration  description 

ORBINC 

VS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

(B71Q89)  Q 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO  .IN 

(071091)  23 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 

T30231 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

<071121)  <> 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

BREF 

4 .4600 

tN. 

(871123)  □ 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 

TS^ESl 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

(671128)  IS 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 

TI002S1 

-1.500 

0.023 

0.000 

0.000 

VMRP 

0.0000 

IN. 

(871127) 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

1.95 
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l 


1 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


OAT A SET 

SYMBOL 

configuration  description 

ORBINC 

VS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

( 071099  ) 

0 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0 .000 

0.023 

0.000 

0.000 

SREF 

V.8800 

30.  IN 

( 071091 ) 

Q 

MSFC 

TWT 

944X  LAUNCM  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

( 071121  ) 

o 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

BREF 

4.4800 

TN. 

(071123 ) 

□ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T802S1 

-1.900 

0.023 

0.000 

0.000 

XMRP 

3.3800 

TN. 

( 071123 ) 

ts 

& 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 1002 Si 

-1.900 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

C 071127  > 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.023 

0.000 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL 


< B? 1089  ) 
( BT 1 091  ) 
* BT1121 ) 
(BT1 123 ) 
t BT1 123 ) 
C 071127  > 


I 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


MACH  4.9G 


ORBINC 

YS 

CLEVTR 

0.000 

0.023 

0.000 

T 302 SI 

0.000 

0.023 

0.000 

-1.500 

0.023 

0.000 

T802S1 

-1.500 

0.023 

0.000 

T 1002=11 

-1.500 

0.023 

0.000 

-1.500 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T • 8800 

3Q.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

tN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK. 


ALPHA.  DEGREES 


DATA  SET  SYMBOL 
(B710S9)  Q 
( 871091  ) ZS 
( B71 121 > O 
(8711231  □ 

(B71123 1 Dk 
(871127)  Q 


configuration  description 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  944X  LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHtCLE  STUDIES 


ORB1NC 

YS 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  St 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

TtOOISt 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.SS00 

SO.  IN 

0 . ODD 

LREF 

2. 0280 

IN. 

0.000 

BREP 

4.4600 

tN. 

0.000 

XNRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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EFFECT  OF  HO  TANK  NOSE  SHAPE 


DATA  OET 

SYMBOL 

CONFIGURATION  DESCRIPTION 

, ORBINC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(871069) 

0 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

TSOI Si 

0.000 

0.023 

0.000 

0.000 

SREP 

7.SS00 

SO  .'IN. 

(071091 ) 

2s 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREP 

2.0290 

IN.' 

(871121 ) 

O 

HSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TSOI SI 

-1.500 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( 871125) 

□ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

(871129) 

ts 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

VMRP 

0.0000 

IN. 

( 871127) 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TlOOtSl 

-1.500 

0.023 

0.000 

0.000 

ZHRP 

0.2480 

IN. 

SCALE  0.0040  SCALE 


MACH  .80 
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□ 

U 
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ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET 

< 07 1 089 ) 
( BT1091 ) 
( 071 S 21  ) 

< 071123 | 
(071123  | 
(0711221 


SYMBOL  CONFIGURATION  DESCRIPTION  ORB INC  YS  ELEVTR  RUODER 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  TSOI St  0.000  0.023  0.000  0.000 

DATA  NOT  AVAILABLE  POR  ALL  CONDITIONS  0.000  0.023  0.000  0.000 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUD tES  TSOtSl  -1.300  0.023  0.000  0.000 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1.300  0.023  0.000  0.000 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1.300  0.023  0.000  0.000 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T10O1S1  -1.300  0.023  0.000  0.000 


8 

6 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


7 . 0000 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 


SO. IN. 

IN. 

tN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.90 
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EFFECT  OF  HQ  TANK  NOSE  SHAPE 


lL 

< 

u 


z 

LlI 


U. 

ll 

UJ 

O 

a 

u i 
u 
or 
o 
u. 


X 

< 

>■ 

a 

o 

m 

LU 

a: 

o 

U_ 


• 40 


.18 


• 90 


.28 


.20 


• IS 


.10 


• OS 


— i — i — r — 

— » — » — 1 

r — r — — 

T — r — 1 — r— 

— i — 1 — i — 

— i — i — i — 

— i — r — r- 

" 1 1 1 

1 — l — i — 

9 f 1 

— 1 — 1 — i — - 

• 

- 

- 

- 

: £= 
— a — 

_ pl 

i 

) 

— ps — 

& 

a — 

Br 

k— 

- 

e 

- 

i 

• 

j 

i 

- 

? -1C 

1 - < 

> - i 

> — 4 

1 - j 

! c 

1 a 

» 

data  SET  symbol 
071099)  Q 

< 071091  > 23 

071121) 

< Q71 1231 
071123  ) 

< 071127  > 


MACH 


CONFIGURATION  description 
HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONQltTIONS 
H3FC  TWT  544X  LAUNCH  VEHICLE  STtUQlES 
DATA  NOT  AVAILABLE  FOR  ALL  CONtMiriONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONtamoNs 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


1.00 


TSOI  31 

ORB INC 

Y3 

CIEVTR 

0.000 

0.023 

0.000 

TSOI 31 

0.000 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

Tt 00131 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0 .000 

RUDDER 

REFERENCE  INFOP 

0.000 

3REF 

7.0800 

0.000 

LREF 

2.0200 

0.000 

BREF 

4.4600 

0.000 

XMRP 

3.3600 

0.000 

YHRP 

0.0000 

0.000 

2MRP 

0 . 2460 

SCALE 

0.0040 

SQ. IN. 
IN, 

IN. 

IN. 

IN. 

IN. 

SCALE 
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F0RE80DY  AXIAL  FORCE  COEFFICIENT.  CAF 


U. 

< 

U 


z 

UJ 


u» 

u. 

LlI 

o 

u 

UJ 

u 

oc 

o 

IL 


X 

< 

> 

o 

o 

CD 

UJ 

(X 

o 

Ll 
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data  get  symbol 

C 871009 ) 

<071091 > 

<071121 > 

<071123 ) 

<071123 i 
<0711271 


CONFIGURATION  description 
MSPC  TWT  344X  LAUNCH  VEHICLE 
MSEC  TWT  S44X  LAUNCH  VEHICLE 
MSPC  TWT  344X  LAUNCH  VEHICLE 
MSEC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  S44X  LAUNCH  VEHICLE 
H3FC  TWT  944X  LAUNCH  VEHtCLE 


ORBINC  Y3 

STUDIES  TSOI SI  0.000  0.023 
STUDIES  T 302 SI  0.000  0.023 
STUDIES  T 801 SI  -1.900  0.023 
STUDIES  T802S1  -1.900  0.023 
STUDIES  T10O2S1  -1.900  0.023 
STUDtES  TIOOlSt  -1.900  0.023 


CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

7.8800 

SQ.  IN 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.000 

YMRP 

0.0000 

IN. 

0.0Q0 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


Ll 

< 

u 


2 
l a 


UJ 

o 

u 

UJ 

u 

o: 

o 

Ll 


X 

< 


o 

o 

CD 

UJ 

cr 

o 


DATA  SET  3TNBOL 


( B71O09  ) 
<671091  ) 
( 871121  ) 
( B71129  > 
( B7112S  ) 
( B7I127 ) 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 

T802S1 

T10O2SI 


ORB INC 

Y9 

ELEVTR 

RU00ER 

REFERENCE 

0,000 

0.023 

0.000 

0.000 

3REF 

7 

0.000 

0.023 

0.000 

0.000 

LREF 

2 

-1.300 

0.023 

0.000 

0.000 

BREF 

4 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0 

-1.900 

0.023 

0.000 

0.000 

2MRP 

0 

SCALC 

0 

.9600 


SO. IN. 
lNf 

in: 

IN. 

IN. 

IN. 

SCALE 
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F0RE80DY  AXIAL  FORCE  COEFFICIENT.  CAF 


n*  V A OP  T 

t 671009 > 
< 671091  ) 
*671121 ) 

* B71123) 

* BT1 lgg  ) 

* B71 127 ) 


3 VM  uOL 


8 

& 


& 


ANGLE 

CONF  i DURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


OF  ATTACK.  ALPHA.  OEQPCcc 


T302SI 

TSOZSl 

T10O2S1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

Q.OOQ 

0.023 

0.000 

0.000 

SREF 

7.8600  SO  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260  IN. 

*1.500 

0.023 

0.000 

0.000 

BREF 

4.4600  IN. 

*1 .300 

0.023 

0.000 

0.000 

XMRP 

3.3600  IN. 

*1 .300 

0.023 

O.OOQ 

0.000 

YMRP 

0.0000  IN. 

0.2460  IN. 

0.0040  SCALE 

*1 .300 

0.023 

0.000 

0.000 

2MRP 

SCALE 

MACH  4.96 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


effect  of  ho  tank  nose  shape 


DATA  SET  SYMBOL 
( BT1 089 ) Q 
(671091)  23 

(671121 ) <> 

(671123)  Q 
(B7112S)  H 
(B71127)  ^ 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

CONFI6URATION  DESCRIPTION  OBBINC  YS  eLevTB 

mi  *44*  LAUNCM  VEHICLE  STUDIES  TSOtSt  0.000  0.023  0 OOO 

°*TA  2?!  AVAILABLE  FOR  ALL  CONDITIONS  5 5oO  0 023  o 222 

*44><  LAUNCH  VEHICLE  STUDIES  TSOIS*  -t  300  0 023  2*222 

°ATA  2?T  AVAILABLE  FOR  ALL  CONDITIONS  -1  300  0 023  2*222 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1  300  2 OM  n‘222 

HSFC  TXT  344 X LAUNCH  VEHICLE  STUDIES  TI001SI  -iJoS  2*252  2‘222 


ORB1NC 

rs 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0,000 

0.023 

0.000 

0.000 

SREF 

7 . 8600  SQ .IN 

2.0290  IN. 

0,000 

0.023 

0.000 

0.000 

LREP 

-1 ,900 

0.023 

0.000 

0.000 

BREF 

4.4600  IN. 

-1 ,300 

0.023 

0.000 

O.OOQ 

XMRP 

3.3600  tN. 

•1,300 

0.023 

0,000 

0,000 

VMRP 

0,0000  IN. 

•1 .300 

0.023 

0.000 

0.000 

2MRP 

SCALE 

0.2460  tN. 

0.0040  SCALE 

MACH 


60 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


OATA  skt  symbol 


( 871 089 ) 
(671091  ) 
<□71121 > 
(871123) 
( 871 129 ) 
(871127) 


8 


configuration  description 

MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


ORBINC 

YS 

ELEVTR 

TSOISI 

o.otio 

0.023 

0.000 

0.000 

0.023 

0.000 

T601S1 

-1 . soo 

0.023 

0 .000 

-t .300 

0.023 

0.000 

-1.300 

0.023 

0.000 

T10O1S1 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

3REF 

7.8800 

SQ.  IN 

0.000 

LREF 

2. 0280 

IN. 

0.000 

BREF 

4. 4000 

IN. 

0.000 

XMRP 

3.3G0Q 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


80 
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DATA  SET  SYMBOL 


< B71Q89) 
( 071091 > 

< 071121  ) 
C 071123) 
( 071 125 ) 
(671127) 


I 


configuration  description 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  POR  ALL  CONOtTIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 


TSOI  St 
TSOI SI 


TtOOISt 


ORBINC 

vs 

CLEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.SSOO 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2 • 0260 

IN. 

•1.500 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1 .500 

0.023 

0.000 

0.000 

VMRP 

0.0000 

IN. 

-1.500 

0.023 

0.000 

0.000 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MAQH 


90 
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BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


Data  spt  jvuoAi_ 

cc: 

C 671089  > Q 

MSPC 

( 871091 > ZS 

DATA 

(671121)  C> 

MSPC 

(671123)  □ 

DATA 

(671125)  TS 

DATA 

(B71127) 

Hsrc 

MACH 

1.00 


ORB INC 

V 3 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  St 

-t .500 

0.023 

0.000 

-1 .500 

0.023 

0.000 

-1.500 

0.023 

0.000 

T10O1S1 

-1.500 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7. 8000 

SQ.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


OATA  SET  SYMBOL 
< 871089  ) 

( B71091  ) 

<871 121  ) 

( 871123  ) 

<871123 ) 
<871127)  ^ 


s 

6 


configuration  description  4 
MSFC  TWT  344X  LAUNCH  VEHICLES  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  C~CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLES  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CTCONDITtONS 
OATA  NOT  AVAILABLE  FOR  ALL  CTCONOITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE^  STUDIES 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOIS1 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

; SQ. IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2 .0200 

IN. 

TSOI  Si 

-I • 300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

TiOOlSt 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.10 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EF 

.to 

• IS 

• IS 

• 14 
.18 

• to 
.00 
.00 
.04 
.02 
.0(3 

FECT  Of 

1 » T 

HO  TA 

— i — i — r — 

NK  NOSE  SHAPE 

■ l 1 

f 1 1 

» 1 1 

1 1 1 

1 1 1 

— 1 — 1 — 1 — 

— I — I — 1 — 

— 1 — l — l — 

1 1 1 — ^ 

- 

p 

~-A 

-a 

t — : 

-2s 

. 

| 

- 

-t*  -10  - • - « - 4 - 2 0 

z 

4 

6 

S 10  12 

nit*  “EY 
(871009) 
(871091 ) 
C 871 121  > 
<871123 ) 
( 871 123 > 
(871127) 


ANGLE 

SYMBOL  COHr iOu^ATION  DESCRIPTION 

9MSPC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
• MSPC  TWT  544X  LAUNCH  VEHICLE  STUOIES 

O HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 

CJ  HSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 

MSPC  TWT  544X  LAUNCH  VEHICLE  STUOIES 

Q TWT  544X  LAUNCH  VEHICLE  STUDIES 


OF  ATTACK.  ALPHA,  OEGREES 

0 


ORB INC 

YS 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

T 302 St 

0.000 

0.023 

0.000 

T801S1 

-1.500 

0.023 

0.000 

T602S1 

-1.500 

0.023 

0.000 

T 1002 SI 

-1.500 

0.023 

0.000 

T10O1S1 

-1.500 

0.023 

0.000 

RUODER 

REFERENCE  INFORMATION 

0.000 

SREP 

7.8800 

SQ.IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4S00 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

MACH  1.20 
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DATA  aeT  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

TS 

CLEVTR 

RUODER 

REFERENCE  INFORMATION 

(671069)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7 .0800 

30. IN 

( B71091 ) fi 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STU01ES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

( 671 121 ) , O 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( 671 123  ) ! LJ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T 60231 

-1.900 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

tN. 

(671129) 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 1002 31 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

(671127) 

DATA 

MOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 


1.46 
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w*IA  3tT  SYMBOL 


( 671089  ) 

0 

DATA 

NOT 

< BT1Q91  ) 

zs 

MSFC 

TWT 

< 871 121  ) 

o 

DATA 

NOT 

t 671123  ) 

□ 

MSFC 

TWT 

< 871123  ) 

TS 

MSFC 

TWT 

< BTl 127  ) ■ 

Q> 

OATA 

NOT 

CONF I OUR  ATI ON  DESCRIPTION 

AVAILABLE  FOR  ALL  CONDITIONS 
544 X LAUNCH  VEHICLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 
544 X LAUNCH  VEHICLE  STUDIES 
544X  LAUNCH  VEHICLE  STUDIES 
NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

0.000 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

-1.500 

0.023 

0.000 

T802S1 

-1.500 

0.023 

0.000 

T 1002 Si 

-1.500 

0.023 

0.000 

-1.500 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T.aeoo 

3Q  . IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4 .4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.248Q 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


I 


ANGLE  OF  ATTACK#  ALPHA.  OEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
< B71 099  | Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

< 071091  ) ZX  MSEC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T302S1 

( art  121  ) O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( BT1 123 ) □ HSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T802S1 

( B7t 129)  MSEC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T1002S1 

(671127)  ft  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

3REF 

v.saoo 

SQ  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

-1.900 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

-1.900 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.900 

0.023 

0.000 

0.000 

VMRP 

0.0000 

IN. 

-1.900 

0.023 

0.000 

0.000 

ZMRP 

0.2460 

. IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


,BU  — — — - ■■  — ^ ^ ^ — — — mm mmm —— — — — — — — — — — — — — — n— — ■ n i n» 

-18  -10  -8  -6  -4  -8  0 8 4 • 8 10  IS 


ANGLE 

OF  ATTACK.  ALPHA.  DEGREES 

DATA  SET  aVnaOi. 

CgNFI DURATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

CBTIQ89)  0 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eeoo 

SQ  . f|  N 

(B7t091,  S 

M3FC 

TWT  344X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

O.COO 

LREF 

2.0280 

IN. 

(B7118D  O 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

(071123,  n 

MSP  C 

TWT  344 X LAUNCH  VEHICLE  STUDIES 

T802S1 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN, 

(071123,  TS 

M3PC 

TWT  344X  LAUNCH  VEHICLE  STUDIES 

T 1002 Si 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN, 

J 071127  , 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

0 , 2480 

IN  . 

SCALE 

Q . 0040 

SCALE 

i 

MACH 

4.96 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET 
< B71O09 i 
( 071091  ) 
( B71 121 > 
( B71123 ) 
( 071129 ) 
( 071127 ) 


SYMBOL 


8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOtES 


ORBINC 

YS 

ELCVTR 

T 30131 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOIS1 

-1.300 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.900 

0.023 

0.000 

TIOOlSt 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.  S800 

SO. IN 

0.000 

LREF 

2.0290 

IN. 

0.000 

BREF 

4.4000 

; IN. 

0.000 

XMRP 

3.3000 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2400 

IN. 

•CALC 

0.0040 

SCALE 

MACH  .SO 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 


( 07*009 ) 
( 97*09 1 ) 
t 97*121 > 
< 97**23  ) 
l 97*  *23  ) 
< 0T*  *27 ) 


6 


configuration  description 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

MSFC 

TUT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0 .000 

0.023 

0.000 

0.000 

SREF 

7.6800 

3Q  . IN 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

O.QQO 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

TSOI SI 

-1.300 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

YMRP 

O.OOQQ 

IN. 

MSFC 

TWT 

344 X LAUNCH  VEHICLE  STUDIES 

T10O1S1 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


80 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SCj 
(671069) 
(071091 ) 
(071121 ) 
(071123) 
( B71 129 ) 
( 071127) 


SYMBOL 


a 

ft 


5 


configuration  description 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


MACH  .90 


ORBINC 

ts 

ELEVTR 

TSOI  Sl 

0.000 

0.029 

0.000 

0.000 

0.023 

0.000 

TSOI  Si 

-1.300 

0.023 

0.000 

-1.900 

0.023 

0.000 

-1.300 

0.023 

0.000 

T 10O1 Sl 

-1.300 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.S800 

. SO. IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4S0Q 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  Ref  ayMort 
( B71089  > 

( 871091  ) 

< 071121  > 

< 071123 | 

( 071123 ) 
(071127) 


8 

6 


CONrtSwnATiCN  DESCitiFTION 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE:  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


T301SI 

T801S1 

TIOOISI 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0800 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

-1.500 

0.023 

0,000 

0.000 

BREF 

4.4600 

IN. 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.500 

0.023 

0.000 

0.000 

YMRP 

0.0000 

tN. 

-1.500 

0.023 

0.000 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

OCALe 

MACH 


1.00 
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NORMAL  FORCE  COEFFICIENT,  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


DATA  SET 

SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(071099) 

iQ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

TSOI SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7 .8800 

SO. IN 

(071091  ) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

(071121 ) 

ft 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI SI 

•1.300 

0.Q2S 

0.000 

0.000 

BREF 

4.4600 

IN. 

( 071 123 ) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONOtTtONS 

-1.300 

0.023 

0.000 

0.000 

XHRP 

3.3600 

IN. 

(071123  > 

ts 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

(071127) 

b 

MSFC 

TWT 

344X  LAUNCH  VEHtCLE  STUOIES 

TlOOtSl 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

0.2480 

tN. 

i, 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


DATA  St r 

ST WOOL 

CONFIGURATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< BT1Q09 ) 

, o 

HSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

Q . ODD 

0.023 

0.000 

0.000 

3REF 

7.8800 

SQ  . IN 

( BT1Q91 ) 

1 u 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

< B71 121  ) 

ft 

NSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUDIES 

T801S1 

-1.500 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

< BT1 123 ) 

CD 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T80231 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

{671123 ) 

TS 

NSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T 1002 Si 

-1.500 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

< BT112T ) 

D> 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TIOOISI 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1.20 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


OATA  SET  SYMBOL 


( 871Q09  > 
<071091  ) 
( B71 121  ) 
( 671123  > 
f 671 129  > 
(071127) 


I 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  944X  LAUNCH  VEHtCLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

vs 

ELEVTR 

0.000 

0.023 

0.000 

T 302 St 

0.000 

0.023 

0.000 

-I . 900 

0.023 

0.000 

TSOESt 

-1.900 

0.023 

0.000 

T 1002 St 

-t .900 

0.023 

0.000 

-1.900 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.6600 

SQ. IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

}n. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1 . 46 
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normal  force  coefficient,  cn 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  9YMBOL 
(B710G9)  Q 
< 87 1 091  ) , 23 

OYtiai  > 6 

tBTiies)  (J 
<871123)  TS 
(671127) 


CONFIGURATION  DESCRIPTION 

ORBINC 

VS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7 , 6800 

SQ.  IN 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

*1 • SQO 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T802St 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

T 1002 Si 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MAOH  1 ,95 
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NORMAL  FORCE  COEFFICIENT.  CN 


MACH 


3.48 


PAGE 


NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  NOSE  SHAPE 


PITCHING  MOMENT  COEFFICIENT. 


CLM 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< B? 1089  ) Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

O.QOO 

0.029 

0.000 

0.000 

SREF 

7.9800 

SO  .IN 

C 971091  > 23 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T3C2S1 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0290 

IN. 

(971121  > O 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.029 

0.000 

0.000 

BREF 

4.4800 

IN. 

(971123)  Q 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T8G231 

-1.900 

0.029 

0.000 

0.000 

XHRP 

9.3900 

IN. 

(971125)  CS, 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T10O2S1 

-1.900 

0.029 

0.000 

0.000 

YMRP 

0.0000 

IN. 

(971127)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.029 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 

4.96 

PAGE 
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l 


1 


CBL  CYN 


BETA 


BETA 


DATA  SET 
( AT 1090 ) 
( AT 1092  ) 
( ATI  122  ) 
( AT 1 1 24  ) 
( AT1 1 26  ) 
( ATI 126  ) 


SYMBOL  CONFIGURATION  DESCRIPTION 

9M3FC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T30131 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
£>  HSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOIS! 
Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
TS  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

C\  HSFC  TWT  544X  LAUNCH  VEHICLE  STUOtES  TIOOISI 


ORB INC  YS 


0.000 

0.000 

-1.500 

-1.500 

-1.500 

-1.500 


CLEVTR  RUDDER 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000  SREF 
0.000  LREF 
0.000  BREF 
0.000  XMRP 
0.000  YHRP 
0.000  2HRP 
SCALE 


T.8S00 

2.0280 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SO, IN. 

INI 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.60 
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CBL  CYN 


BETA 


BETA 


DATA  SET  pYMBOL  CONFIGURATION  DESCRIPTION 
( A71090 ) Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
(A71092)  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

* ATI 122 ) O MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 

(ATI  124)  , Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( ATI 124 ) 1 Ci  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ATI 120)  ft  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


TSOISI 
T 801  St 


T10O1S1 


ORB INC 
0.000 
0.000 
-1.300 
-1.300 
-1.300 
-1.300 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7.8800 
2.0280 
4 .4600 
3.3600 
Q.QOOQ 
0.2480 
0.0040 


SO. IN. 
IN. 

!N. 

IN. 

IN. 

IN. 

SCALE 


MACH 


o80 


PAGE 


G2 


i 


CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET 

SYMBOL 

configuration  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

« ATI 090 > 

0 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUOtES 

T SOI  31 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eeoo 

SQ. IN. 

( AT 1 092  ) 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

( ATI 122  ) 

o 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TSOlSt 

-1.500 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( ATI 124  ) 

□ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

( ATI 126  ) 

ts 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

( ATI 126 ) 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TICOlSt 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

0.2400 

IN. 

SCALE  0.0040  SCALE 


MACH  .90 
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1 


CBL  CYN 


BETA 


BETA 


8 


DATA  set  symbol 

t AT  1 090  ) 

< AT 1 092  ) 
l ATI  122  ) 

< ATI  124  )’ 
t ATI  126  ) 

* ATI  129 ) 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T.aeoo 

3Q.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

TBOtSt 

-1 .300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

-1.300 

0.023 

o.noo 

0.000 

XMRP 

3.3600 

IN. 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.QQ00 

IN. 

TlQQlSl 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 


PAGE 
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CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

( A71090  ) Q 

MSEC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI Si 

0.000 

0.023 

0.000 

0.000 

SREF 

7 * 0600 

SO.  IN 

( ATI 092 ) Zl 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( A7 1 1 22 ) O 

M3FC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOI  Si 

-1.300 

0.023 

0.000 

0.000 

BREF 

4,4600 

IN. 

< AT 1 124  ) Lj 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

XMRP 

3.3000 

tN. 

( ATI 1 20  ) IS 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN, 

(ATU2S)  ^ 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUOIES 

TIOOlSl 

-1  .300 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2400 

0.0040 

IN. 

SCALE 

MACH 

1.10 

PAGE 
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1 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE 
M3FC  TWT  344X  LAUNCH  VEHICLE 
HSFC  TWT  344 X LAUNCH  VEHICLE 
HSFC  TWT  344 X LAUNCH  VEHICLE 
HSFC  TWT  344X  LAUNCH  VEHICLE 
HSFC  TWT  344X  LAUNCH  VEHICLE 


• s 

0 

2 

4 

-1 — 1 — 1 — 1 

6 

1 — 1 — 1 — 1 1 

a 

1 — l 1 

10 

J 1 1 

1 

BETA 

OftBINC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ . IN, 

T302SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.026Q 

IN. 

T0O1S1 

-1  .300 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN  . 

T 802 Si 

-1  .300 

0.023 

0.000 

0.000 

XHRP 

3.3600 

IN  . 

T 1002 St 

-1.300 

0.023 

0.000 

0.000 

YHRP 

0.Q000 

IN. 

T1001S1 

-1.300 

0.023 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1.20 


PAGE 


z 

> 

o 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL 

CONFICURATION  DESCRIPTION 

ORB INC 

Y8 

ELEVTR 

rudter 

REFERENCE  INFORMATION 

(A7-1 090)  Q 

( 4171092  > ZS 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.029 

O.OOQ 

0.000 

SREF 

7.8800 

SO.  IN 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDtES 

T902S1 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0280 

IN. 

( ATI 122  t <> 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0,029 

0.000 

0.000 

BREF 

4.4800 

IN. 

( ATI 1 24  ) Lj 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 802 SI 

-1.900 

0.029 

0.000 

0.000 

XMRP 

9.9800 

IN. 

(AT1126)  IS 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 1002 SI 

-t  .900 

0.029 

0.000 

0.000 

YMRP 

n.oooo 

IN. 

( ATI 120 ) Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.900 

0.029 

0.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH  1 . 46 
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i 


CBL  CYN 


BETA 


DATA  SET  SYMBOL 
< ATI Q90  ) Q 
t A? 1 092  ) 
<A711S2)  O 
(AT1124)  □ 

* ATI  1 26 ) tS 

(A71t80l 


configuration  description 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


BETA 


ORB INC 

YS 

ELEVTR 

0.000 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

-1.300 

0.023 

0.000 

TQ02S1 

-1.500 

0.023 

0.000 

T10O2S1 

-1.500 

0.023 

0.000 

-1.300 

0.023 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

Q.QQO 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


lo95 


PAGE 
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CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL 
CA7109Q)  Q 

( AT1092  ) £Jk 
(A71122)  0 

(ATI  124)  rj 

(A71126)  TS 
(471126)  Q 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOtES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOtES 
MSFC  TWT  544X  LAUNCH  VEHtCLE  STUOtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

vs 

CLEVTR 

0.000 

0.02S 

0.000 

T902S1 

0.000 

0.029 

0.000 

-4.900 

0.029 

0.000 

1902S1 

-1.900 

0.029 

0.000 

T1002S1 

-1.900 

0.029 

0.000 

-1.900 

0.029 

0.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.S600 

SQ.IN 

0.000 

LREF 

2 • OS* SO 

IN. 

0.000 

BREF 

4.460Q 

IN. 

0.000 

XMRP 

9.9600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 


MACH 


3.48 
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BETA 


BETA 


MACH 


4.96 


PAGE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  OF  HO  TANK  DIAMETER 


ANGLE  OP  ATTACK.  ALPHA.  DEGREES 


ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  7.8000  SQ.IN, 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  0.000  0.000  BREF  4.4600  tN. 

0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZHRP  0.2480  IN. 

SCALE  0.0040  SCALE 
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OATA  SET  SYMBOL  CONF IOURATION  DESCRIPTION 

(B7I089)  Q MSFC  TUT  S44X  LAUNCH  VEHICLE  STUOIES  T30131 

(071091)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071133)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071139)  □ MSFC  TUT  344X  LAUNCH  VEHICLE  STUOIES  T90tSi 


3 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  COMP I OUR AT ION  DESCRIPTION 


< BTIOqq ) 

< 07109 1 ) 

< B7H33  ) 

<071133) 


0RB1NC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


8 


MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T301SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T901SI 


0,000 
0.000 
0 .000 
0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0,000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7 , 8 800 
2.0200 
4.4000 
3.3000 
0.0000 
0 .2400 
0.004<u 


SO. IN. 
IN. 

IN  . 

IN. 

IN  . 

IN  . 
SCALE 


MACH 


>80 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

<871069)  Q 

MSFC 

TWT  944X  LAUNCH  VEHICLE  STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

SREF 

T.6SQ0 

SQ.  IN 

(071091)  ZS 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

< B71 139  ) O 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

(B71139  ) : □ 

MSFC 

TWT  944X  LAUNCH  VEHICLE  STUDIES 

T 901  St 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

YNRP 

0.0000 

tN. 

INRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

.90 

PAGE 
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I 


PITCHING  MOMENT  COEFFICIENT,  CLM 


I 


EFFECT  0F  HO  TANK  OIAMETER 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

CONFIGURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1  0.000  0.023  0.000  0.000  SREF  7.Q8Q0  SQ.IN. 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0,023  0.000  0.000  LREF  2. 0280  IN. 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0,000  BREF  4.4600  IN. 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOISI  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZHRP  0.2460  IN. 

SCALE  0.0040  SCALE 
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u A r A SET  SYMBOL 

< 071089  ) Q 
<071091 ) ZS 
CBT1133)  O 

< BT413S ) n 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( 671099 J ‘ Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  TSOI St 

(071091)  H OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<971133)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( B71 133)  Q M^FC  TWT  944X  LAUNCH  VEHtCLE  STUOIES  TSOlSt 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.029 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XHRP 

YMRP 

XHRP 

SCALE 


7.8000 

2.0280 

4.4800 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.10 
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( 


ANGLE 


OAT4  SET  SYMBOL 


( BTIOQ9  ) 
( 071091  ) 
t 971133  ) 
t &T 1133 ) 


8 

8 


CONFIGURATION  description 


MSFC  TWT  S44X 
MSFC  TWT  344X 
M$FC  TWT  344X 
MSFC  TWT  344X 


LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 


OF  ATTACK.  ALPHA.  nFfJPrrc 


T301S1 

T302SI 

T902St 

T901S1 


ORBINC 

0,000 

0.000 

0.000 

0.000 


VS 

0.029 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


MACH  1 o 20 


REFERENCE  INFORMATION 


SREF 

7.8800 

SQ.  IN 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

tN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.248Q 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORB INC  TS  ELEVTR  RUOOER  REFERENCE  INFORMATION 


<071069)  C 

D DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREP 

7.S600 

SQ.  IN 

<671091)  Z 

i HSFC 

TWT 

344 X LAUNCH  VEHICLE  STUDIES 

TSOESt 

0.000 

0.023 

0.000 

0.000 

LREP 

2. 02S0 

IN. 

(871133)  < 

i HSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( 071 1 33  ) [. 

J DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3600 

tN. 

VHRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN, 

SCALE 

0.0040 

SCALE 

MACH  1 . 46 


PAGE  77 


PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  @F  HO  TANK  DIAMETER 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


uAfA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
<B710Q9)  Q data  NOT  AVAILABLE  FOR  ALL  conditions 

(871091)  A MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 

<871133)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T9Q2S1 

(B7113g ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.028Q 

IN  . 

0.000 

0.023 

O.QOO 

0.000 

BREF 

4 .4000 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

78 


MACH 


1.95 


PAGE 


DATA  SET 
(B71089) 
( 071091  ) 
(071133) 
( 071139 ) 


SYMBOL. 

8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHtCLE  STUDIES  T302S1 
NSPC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T0O2S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

VS 

CLEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0000 

3Q.1N 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 0200 

[N. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4000 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3000 

IN. 

V MRP 

0.0000 

IN. 

ZHRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 


PAGE 


is 


PITCHING  MOMENT  COEFFICIENT.  CLM 


NORMAL  FORCE  COEFFICIENT.  CN 


s$.tN. 

IN. 

IN. 

IN. 

IN* 

IN. 

SCALE 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

<871069)  Q MSFC  TVT  944X  LAUNCH  VEHICLE  STUDIES  T901S1 

<871091  ) A DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<871199)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<871199)  Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T901S1 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFOR 

0.000 

0.029 

0.000 

0.000 

SREF 

7.6600 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0260 

0.000 

0.029 

0.000 

0.000 

BREF 

4.4600 

0.000 

0.029 

0.000 

0.000 

XMRP 

9.9600 

YMRP 

0.0000 

ZMRP 

0.2460 

SCALE 

0.0040 

MACH 


60 


PAGE 
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NORMAL  FORCE  COEFFICIENT „ CN 


EFFECT  OF  HO  TANK  DIAMETER 


OATA  SET  SYMBOL 


< B7 a 09i  > 
t BT1 133 > 

< BT1I39  ) 


8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


CONFIGURATION  description 
MSFe  TWT  344X  LAUNCH  VEHICLE  STUOIES  T30131 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T90IS1 


ORB  INC  YS 
0.000  0.023 
0.000  0.023 
0.000  0.023 
0.000  0.023 


ELEVTR  RUDDER  REFERENCE  INFORMATION 


0.000 

0.000 

SREF 

7 . 8 000 

SQ  .'IN 

0.000 

0.000 

LREF 

2.0280 

IN.! 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.000 

XHRP 

YHRP 

3.3600 

0.0000 

IN. 

IN. 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

sc  a|le 

MACH 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 


( 071099  ) 
( 07 1091  ) 
<071133  ) 
<071139  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
M3FC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  BTUOIES 


MACH  .90 


ORB  INC 

YS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI Si 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 0200 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

T 901  SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3. 3000 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  0F  H0  TANK  OIAMETER 


DATA  SET  SYMBOL 


< J 
<871091  ) 
< BT  3 133) 

< 071*39  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


T30iSl 


T901S1 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0000 

3Q  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2 • 0280 

IN  . 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4000 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0 .0000 

IN. 

ZMRP 

0.243Q 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


ANGLE  OF  ATTACK*  ALPHA*  DEGREES 


OATA  SC T SYMBOL 


( 871089 ) 
( 871091  ) 
( 871 135 ) 
(871139) 


8 


8 


COMF1 CURAT ION  DESCRIPTION 
M3FC  TVT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


MACH  1.10 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  Si 

0.000 

0.025 

0.000 

0.000 

SREF 

7.8800 

SO. IN 

0.000 

0.025 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.025 

0.000 

0.000 

BREF 

4.4600 

IN, 

T 901  SI 

0.000 

0.025 

0.000 

0.000 

XMRP 

5.5600 

IN. 

TMRP 

0.0000 

IN. 

ZHRP 

0.2460 

: IN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT . CN 


ANGLE 


OAT4  SET  SYMBOL 


( 071 089 i 
t B71091  } 
( B71 133 ) 
t 071139  ) 


8 

8 


COMF1 OUR AT ION  DESCRIPTION 


M3FC  TWT  344X 
MSFC  TWT  344X 
MSFC  TWT  344X 
MSFC  TWT  344X 


LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 


OF  ATTACK.  ALPHA.  DEGREES 


TSOI  SI 
T302S1 
T902S1 
T901SI 


ORBINC 

0.000 

O.OQO 

0.000 

0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 
0.000 
0 . 000 
0.000 
0.000 


MACH  1.20 


REFERENCE  INFORMATION 


SREF 

7.8600 

SQ  . IN 

LREF 

2.0280 

IN  . 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZNRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


ANGLE  OF  ATTACK#  ALPHA#  DEGREES 


DATA  SET  SYMBOL 
(0710*9)  Q 

(07lO9t ) ZS 

(B71133)  O 
( 071133 ) □ 


CONFICURATION  DESCRIPTION 

data  not  available  for  all  conditions 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 
T 90231 


ORB INC 

YS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

I*. 

0.000 

0.023 

0.000 

0.000 

BREF 

4. 4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

tN. 

VMRP 

0.0000 

IN. 

ZMRP 

0 , 2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.46 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  3ET  SYMBOL 


t 071 089 ) 
( 071091 > 
<071133  ) 
< 071133  ) 


8 

8 


configuration  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 

T902S1 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6600 

SQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN, 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

1.95 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET 
I 071069 ) 
(871091 ) 
( 071133 ) 
( 071133 ) 


3 Y HBOC 
8 
8 


COMF1  OUR  AT  ION  l&ESCRIPTtON 

data  not  ava i labile  for  all  conditions 
MSPC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T302S1 
MSP C TWT  944X  LAUNCH  VEHICLE  STUDIES  T 902 31 
DATA  NOT  AVA I LABILE  FOR  ALL  CONDITIONS 


ORB INC 

rs 

CLEVTR 

RUDDER 

REFERENCE  INFORMA 

TION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6600  ■ 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0 .000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  0F  HO  TANK  DIAMETER 


ANGLE  OF  ATTACK,  ALPHA.  DEGREFS 


DATA  set  symbol  configuration  description 
(BT1O09)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT1091)  Z3  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T302S1 

( BT1 133 ) O MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

<B7tl33)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 0800 

SQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0 . 2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  HO  TANK  DIAMETER 


.99 


• to 


.49 
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.89 


.80 


.19 


.10 


.09 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( BT1 099 ) Q MSFC  TWT  544X  LAUNCH  VEHICLE  STU01E9  T9013I 

(971091)  25  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT1133)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BTH35)  □ *9FC  TWT  944*  LAuNCM  VEHICLE  STUDtCS  TOOiSi 


MACH 


.60 


ORB INC 

T9 

CLEVTR 

RUODER 

REFERENCE  INFORHATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.asoo 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4900 

IN. 

0.000 

0.023 

0.000 

0.000 

JCMRP 

3.3900 

IN. 

VNRP 

0.0000 

IN. 

ZMRP 

0.8480 

IN. 

SCALE 

0.0040 

SCALE 
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AXIAL  FORCE  COEFFICIENT,  CA 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


OATA  SET  SYMBOL 


< BT1QQ9) 
( 671091 ) 

< B71 133 ) 
t BT1 133  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


TSOI  St 
T901S1 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0,000 

0.023 

0.000 

0.000 

SREF 

7.6800 

SQ  . IN 

0,000 

0.023 

0,000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0 .0040 

SCALE 

MACH 


80 


PAGE 
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OATA  SET  SYMBOL 
(B71O09) 

{ B71091 > 

<071133 ) 

(B71133 ) 


8 

8 


configuration  description 

HSPC  TWT  944X  LAUNCH  VEHICLE  STUOtES  T3O101 
OATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOI  31 


ORB INC  VS 


CLEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


7.8600 

2.0280 

4.4000 

3.3000 

0.0000 

0.2460 

0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IK. 

SCALE 


MACH 


90 
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AXIAL  FORCE  COEFFICIENT.  CA 


.99 


.90 


.49 


.99 
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FECT  OF  HO  TAI 
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ANGLE  OF 

(SYMBOL.  CONFIGURATION  DESCRIPTION 

Q W3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30I 

Li  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

□ MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T90I 

Z 

ATTACK 

< 

31 

31 

0 2 
• ALPHA.  DEGR 

DRBINC  YS  ELE 

0.000  0.029  0. 

0.000  0.023  0. 

0.Q00  0.023  0. 

0.000  0.023  0. 

4 

EES 

VTR  RUDDt 

□00  O.OC 

□00  O.OC 

000  O.OC 

□00  O.OC 

e 

:r  refe 

JO  SREF 
JO  LREF 
JO  BREF 
JO  XMRP 
YMRP 
ZMRP 
SCALE 

8 1 

RENCE  I NFC 
7.8801 
2.0281 
4 .4601 
3.3601 
0.0001 
0.2481 
0.0041 

0 12 

)RMA  T ION 

□ 30. IN, 

□ IN  . 

□ IN. 

3 IN. 

3 IN  . 

3 IN. 

3 SCALE 

MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set  symbol 


(0T1O89) 
c QTt  09 1 ) 
( art  133 ) 

t art  139 ) 


s 


8 


CONE 1 OUR AT ION  DESCRIPTION 
SEC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
ATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS 
ATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS 
ISEC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


TSOIS1 


TSOI  St 


ORBINC 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


YS  CLEVTR 

0.029  0.000 

0.029  0.000 

0.029  0.000 

0.029  0.000 


RUODER 
0.000  3REF 
0.000  LREE 
0.000  BREF 
0.000  XHRP 
YHRP 
ZMRP 
SCALE 


r.eeoo  so. in. 

2.0280  IN. 
4.4600  IN. 
9.9600  IN. 
0.0000  IN. 
0.2460  IN. 
0.0040  SCALE 


MACH  1.10 
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EFFECT  OF  HO  TANK  DIAMETER 


DATA  SET  3YMBOL 
( 071089  ) 

( 071091 ) 

< 67 1133 ) 

( 071135  f 


8 

8 


CONF I DURATION  description 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T301S1 

MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T302S1 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 


ORBINC 

0.000 

0.000 

0.000 

0.000 


TS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


3REF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7.8800 

2.0200 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SQ  . IN . 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


1 o20 
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AXIAL  FORCE  COEFFICIENT.  CA 


1.46 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE 


OATA  SET  SYMBOL 
(071089)  Q 
(871091)  Q 
(B71133) 

( B71133 > 


t-i 

8 


CONF I CUR  ATI ON  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


OF  ATTACK.  ALPHA.  DEGREES 


T302S1 

T902S1 


ORBINC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

O.OQO 

0.025 

0.000 

0.000 

SREF 

7.6800 

3Q  . IN 

0.000 

0.025 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.025 

0.000 

0.000 

BREF 

4.4000 

IN. 

0.000 

0.025 

0.000 

0.000 

XHRP 

5.5600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 


PAGE 
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DATA  SET  SYMBOL.  CONFIGURATION  DESCRIPTION 

<071009 ) O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( B7 S 091 > JS  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T302SI 

( art  133)  O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T0O231 

(BT1139)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


MACH  3.48 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.9S00 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

!N. 

in] 

ZMRP 

0.2480 

SCALE 

0.0040 

SCALE 

PAGE 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set  symbol 

t 071QQ9  ) Q 
071091)  25 

071133)  /S 
071133,  Q 


ANGLE  OF  ATTACK.  ALPHA c DEGREES 

CONFIGURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  SREF  7.8600  SQ.IN 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30231  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T902S1  0.000  0.023  0.000  0.000  BREF  4.4800  IN. 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZHRP  0.2480  IN. 

SCALE  0.0040  SCALE 

i 


MACH 


4.96 
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u. 
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u 


2 
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LU 

O 

o 

UJ 

u 

a 

o 

Lu 


< 
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X 

< 

X 

a 

□ 

CD 

UJ 
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DATA  SET  SYMBOL 


( 071089  > 
(071091 ) 
( 071133  ) 
< 871133  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T301S1 

0.000 

0.029 

0.000 

0.000 

SREF 

7.8600 

SO  .IN 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.029 

0.000 

0.000 

BREF 

4. 4600 

IN. 

T 901  Si 

0 .000 

0.029 

0.000 

0.000 

XMRP 

3.9600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


60 
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F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  HO  TANK  DIAMETER 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


wATA  St,  I SYMBOL 


< BT 1 089  ) 

< ert09i ) 

< B71 1 33  ) 

< 6T1 133  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


T301S1 


T 901  SI 


ORB1NC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0 .000 

0 .023 

0.000 

0.000 

3REF 

7.980Q 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

.80 


MACH 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  HO  TANK  OIAMETER 


-it  -10  -a  -a  -4  -t  o t 4 # a to  it 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


< 071089  ) 

0 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T 301  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0000 

SQ.IN 

( 071091 ) 

is 

DATA 

MOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

( 071193  J 

8. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4,4000 

IN. 

( 071133  ) 

M3PC 

TWT 

344X  LAUNCH  VEHICLE  STUOICS 

T901S1 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3000 

IN. 

VMRP 

0,0000 

IN. 

ZMRP 

0.2400 

IN. 

SCALE 

0,0040 

SCALE 

MACH 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  HO  TANK  OIAMETER 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

data  set  symbol  configuration  description  orbinc  ys  elevtr  rudder  REFERENCE  information 

(07100©)  Q MSPC  TWT  944X  LAUNCH  VEHICLE  STUOIES  TSOlSl  0.000  0.083  0.000  0.000  SREF  T.Q800  3Q.IN 

( 871001 ) £5  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0,000  0,023  0.000  O.OOn  LREF  2.0280  IN 

(B71133)  £ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  BREP  4.4600  IN* 

(S7H39)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOlSl  0.000  0.023  0.000  0,000  XMRP  3.3600  in! 

YMRP  0.0000  in! 

ZHRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 
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EFFECT  OF  HO  TANK  OIAMETER 


DATA  SET  SYMBOL 


( 071099  ) 
( 071091  ) 
( 071133  > 
( 071133  ) 


8 

8 


CONF 10URATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE 

STUDIES 

TS01S1 

0.000 

0.023 

0.000 

0.000 

SREF 

r.ssoo 

SO.  IN 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

msfc 

TWT 

944X  LAUNCH  VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

SCALE 

0.0040 

SCfcLC 

MAQH 


1.10 
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EFFECT  OF  HO  TANK  DIAMETER 


U. 

< 

a 


LU 
•— » 
O 


Ll. 

LU 

o 

o 

UJ 

u 

cc 

o 


X 

< 

> 

o 

o 

SD 

LJ 

o 


DATA  SET  SYMBOL 
( 07*009 ) 

( BT 1 09 1 ) 

( B? 1133)  O 

( BT 1 133)  Q 


8 


CONFIGURATION  description 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
M3FC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


ORBINC  Y3 


TSOIS! 
T 30231 
T902S1 
T901S1 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

3Q  , IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN, 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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F0REB0OY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK#  ALPHA.  DEGREES 


DATA  SET  SYMBOL 
<871069 ) Q 
(871091)  O 
■ ( 871 133  ) O 
(B711S9)  Q 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUOtES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 
T 902 St 


MACH  1.4B 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8000 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

VNRP 

0.0000 

IN* 

ZMRP 

0 . 2480 

IN. 

SCALE 

0.0040 

SCALE 
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I 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  HO  TANK  DIAMETER 


ANSLE  OF  ATTACK.  ALPHA.  OEGREES 


data  set  symbol  configuration  description  orbinc  YS  ELCVTR  rudder  reference  information 

<071009)  Q data  not  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  SREF  7 . 6800  SO. IN, 

<071091)  Zi  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302St  0.000  0.023  0.000  0.000  LREF  2.0200  IN. 

<071139)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1  0.000  0.023  0.000  0.000  BREF  4.4600  IN. 

<071133)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YHRP  0 .0000  IN. 

2HRP  0.2460  IN. 

SCALE  0.0040  s<;ale 


MACH 


1.95 
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LU 
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UJ 
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u 

UJ 
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CD 

UJ 

an 

o 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
< 671089 ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( 871 091 > T\  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T3C2S1 

<871 133)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

(871133)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YHRP 

ZMRP 

SCALE 


T.6600 
2 . 0280 
4.4600 
3.3600 
0.0000 
0.2460 
0.0040 


SO. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


3.48 


PAGE 


109 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  HO  TANK  DIAMETER 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


DATA  set  symbol  configuration  description 
<87-1009  > Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<87-1091  ) ZS  MSFC  TV/T  544X  LAUNCH  VEHICLE  STUDIES  T302SI 

<871133)  O MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

(871135)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8600 

SQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0 .0000 

IN. 

XMRP 

0,2460 

IN. 

tCALE 

0.0040 

SCALE 

MACH 


4.9G 
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DATA  SET  SYMBOL 
(071069)  Q 
(071091)  ZX 
(071193)  O 
(071133)  Q 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES 


ORB INC 

YS 

ELEVTR 

T 301 Sl 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

0 .000 

T 901 SI 

0.000 

0.023 

0.000 

RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

T.SSOO 

SO. IN 

0 . ODD 

LREF 

2 . 0260 

IN. 

0.000 

BREF 

4.4600 

!N. 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


60 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  SYMBOL 
(B71089 ) 

( 0T1O91 ) 
(B71133) 

( B71 139 ) 


s 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T90tSl 


ORBINC 

0.000 

0.000 

0.000 

0.000 


Y3 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


^RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7 , 8800 
2.0280 
4.4600 
3.3600 
O.OQOQ 
0.2460 
0.0040 


SQ . IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.80 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA,  OEGREES 


OATA  SET 
( 871069 ) 
( B71091 ) 
( 971133 ) 
( B71139 ) 


SYMBOL 

8 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  conditions 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


] 


ORB INC 

TS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

TSOISI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

TBOISI 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

113 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  SYMBOL 


( 671009 ) 
( 671091 ) 
C 671 J 33 » 
< B7t  133  ) 


8 

8 


CONFIGURATION  description 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

MSFC 

TWT 

944X  LAUNCH  VEHtCLE  STUDIES 

TSOISI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8600 

SQ.IN 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.02B0 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T 901  SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600  ' 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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data  set  SYMBOL 


( 071099 ) 
(071091  ) 
( 071133  ) 
(071133 ) 


8 

8 


configuration  description 

M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

TO 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  St 

0,000 

0.023 

0.000 

0,000 

SREF 

7. 0900 

SQ.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4000 

IN. 

T 901 Si 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3000 

tN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

•CALC 

0.0040 

4calc 

MACH 


1.10 
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ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OA7A  SET 

SYMBOL  CONFfc DURATION  DESCRIPTION 

ORBINC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< 071089 J 

LJ  MSFC 

TVT 

S44X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.0800 

SQ  . IN 

tenosi  > 

S MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T302S1 

Q .000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

<071133 ) 

O MSFC 

t^wt 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T902SI 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

< 071133 ) 

Q MSFC 

TVT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T 901  SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH  U20 
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YNRR  0.0000  IN. 

ZNRP  0 • (400  IN. 

•CALC  0.0040  SCALC 


MACH 


1 • 46 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

REFERENCE  INFORMATION 
SREF  T . 8800  SQ.IN. 

LREF  2.0280  IN. 

BREF  4 .4600  IN. 

XMRP  3. 3000  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


PAGE  118 


DATA  SET  SYMBOL  CONF ICURATION  DESCRIPTION 
< BT108S  ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

G HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 
M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


{ 071091 ) 
(Briiss ) 
(BT1139) 


8 


ORBINC 

0.000 

0.000 

0.000 

0.000 


TS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 
0.000 
O .000 
0.000 
0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


MACH 


1.95 


I 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK#  ALPHA.  DEGREES 


OATA  SET  SYMBOL 


( BT1089) 
CBT1091 ) 
iBTllSS  > 
<OT1135 ) 


s 


8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  TSOSSt 
HSFC  TWT  S44X  LAUNCH  VEHtCLE  STUOIES  TBOSSl 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

vs 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0 .OSS 

0.000 

0.000 

SREF 

T . 8000 

SO.  IN 

0.000 

o.oss 

0.000 

0.000 

LREF 

S • 0280 

IN. 

0.000 

o.oss 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

o.oss 

0.000 

0.000 

XMRP 

S • 9600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.S460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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I 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  HO  TANK  DIAMETER 


•to 


•it 


• to 


.14 


.It 


.10 


.00 


.00 


• 04 


.02 


• CO 


12  -lo  -a  - e • 4 -a  o t 4 • • io  ta 


ANGLE  OF  ATTACK#  ALPHA#  DEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(B71000)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

< BT1Q91 ) ZX  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30231 

(BTtiSS)  £>  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

(BT1135)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

rs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

3REF 

7.8300 

SQ  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

YNRP 

0 .0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MAQH 


4.9G 
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normal  force  coefficient,  cn 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 

< BT1O09 ) 

< B71091  > 
( 071193 ) 

comas } 


ay  mbol 

a 

8 


CONFIGURATION  DESCRIPTION 
M&FC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

YS 

ELEVTR 

RUDOCR 

REFERENCE  INFORMATION 

TSOI  si 

0.000 

0 .029 

0.000 

0.000 

SREF 

r.seoo 

SO. IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2 .0290 

IN. 

0.000 

0.029 

0.000 

0.000 

BREF 

4.4600 

IN. 

TOOISI 

0.000 

0.029 

0.000 

0.000 

XHRP 

9. 9600 

IN. 

YNRP 

0.0000 

IN. 

ZNRP 

0.24S0 

tN. 

SCALE 

0.0040 

SCALE 

MACH  .60 
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NORMAL  FORCE  COEFFICIENT.  CN 


normal  force  coefficient,  cn 


OATA  SET  SYMBOL 


( BT1099 ) 
(071091 > 
( 671 1 59 ) 
(071195) 


9 

8 


configuration  description 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STU0IC3 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTlONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


ORBINC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOtSl 

0.000 

0.029 

0.000 

0.000 

SREF 

7.SS00 

SS.IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2. 0240 

IN. 

o.ooo 

0.029 

0.000 

0.000 

BREF 

4 .4000 

IN. 

TSOI  St 

0.000 

0.029 

0.000 

0.000 

XMRP 

9.9600 

IN. 

THRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


90 
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NORMAL  FORCE  COEFFICIENT.  CN 


i 


I 


NORMAL  FORCE  COEFFICIENT.  CN 


,9  .4  .9  *1  ♦*  *•* 

PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET 
(071069) 
( Q71091 ) 
(071139) 
(071133 ) 


SYMBOL  CONFIGURATION  DESCRIPTION 

8MSFC  TWT  344X  LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
C>  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
□ MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES 


ORBINC 

YS 

ELEVTR 

RUODCR 

REFERENCE  INFORMATION 

TSOI  si 

0.000 

0.023 

0.000 

0,000 

SREF 

7.SS00 

SO. IN, 

0,000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BRCF 

4 ,4000 

IN. 

T 901  St 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YNRP 

0,0000 

IN. 

ZNRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH  1 . 1 0 
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! 


i 


NORMAL  FORCE  COEFFICIENT.  CN 


i 


EFFECT  OF  HO  TANK  OIAMETER 


data  set 

SYMBOL  CONFIGURATION  DESCRIPTION 

ORB INC 

rs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(671009) 

Q MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

TSOISI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6800 

SQ  . IN 

(071091 ) 

23  MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

(071133) 

6 MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

(07113JJ  ) 

□ MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TSOISI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

Q .2460 

IN. 

SCALE 

0,0040 

: SCALE 

MACH  1.20 

I 
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normal  force  coefficient,  cn 


I 


DATA  SET 
<071009 ) 
(B71091 ) 
( 071133) 
< 071139 ) 


SYMBOL 

8 

8 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T302SI 
M3FC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  information 

0,000 

0.023 

0.000 

O.OOQ 

sref 

7.8800 

SO.  IN 

0,000 

0.023 

0.000 

0.000 

lref 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

VHRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  DIAMETER 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(BT1QS9)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

t B71Q91 ) Za  MSFC  TVfT  344X  LAUNCH  VEHICLE  STUDIES  T30231 

CBTtISS)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T902S1 

(871135)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELCVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.029 

0.000 

0.000 

SREF 

7.6600  SQ.IN 

0.000 

0.029 

0.000 

0.000 

LREF 

2 • 0280  IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600  IN. 

0.000 

0.029 

0.000 

0.000 

XMRP 

9.3600  IN. 

YNRP 

0.0000  IN. 

2MRP 

0.2480  IN. 

SCALE 

0.0040  SCALE 

MACH 


1.95 
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NORMAL  FORCE  COEFFICIENT.  CN 


•4  ,9  .1  .1  .O  -•! 

PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL 


( 071059 ) 
( 071091 > 
( 071139 ) 
(071139  > 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302S1 
T 902 31 


ORBINC 

vs 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0,023 

0.000 

0.000 

SREF 

7.0000 

SQ. tN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  HO  TANK  OIAMETER 


O.t 

0.8 

0.4 

o.e 

o.t 

0.1 

0.0 

-o.t 

-0.2 

-0.3 

-0.4 

-0,3 

-o.e 

-O.T 

-o.e 

-o.e 

-1.0 

-i.i 


m 

INN 

mu 

m 

9 

91 

mi 

91 

■ 

19 

■ 

m 

■ 

91 

■ 

Ml 

m 

m 

91 

i 

9 

91 

m 

■ 

i 

K 

1 

91 

HI 

i 

! 

9^ 

91 

IH 

! 

H9R 

A 

m 

ib 

i 

a 

^m 

si 

a 

IB 

a 

■ 

| 

■ 

m 

■ 

m 

ii 

5 

■ 

■ 

■ 

H 

| 

IK 

.6 


.3 


.4 


.3 


.2 


.1 


.0 


-.2 


*.3 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL 

CONFIGURATION  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< BTIO09  ) Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0 . 000 

0.023 

0.000 

0.000 

SREF 

T.eaoo 

SQ.  IN 

( BT1 09 1 > 23 

M3FC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T30251 

0,000 

0,023 

0.000 

0.000 

LREF 

2 . 0200 

IN. 

(BT1133)  O 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4Q00 

IN. 

( BT1 1 33  )'  □ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0,023 

0.000 

0.000 

XMRP 

3. 3G00 

IN. 

YMRP 

0.0000 

IN, 

ZHRP 

0,2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4*96 


PAGE 
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CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL 

< AT 1090 > 

( ATI 092 ) 

( ATU34  > 

< ATI I 36  ) 


configuration  description 


9MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOlSl 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOlSl 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.Q00 

0.000 

0,000 

0.000 


RUDDER 

0.000 


REFERENCE  INFORMATION 


SREF 


0.000  LREF 
0.000  BREF 
0.000  XMRP 
YMRP 
ZHRP 
SCALE 


T.esoo 

2.0280 

4.4600 

3.3600 

0.0000 

0,2460 

0.0040 


34. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.60 
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i 


CBL  CYN 


BETA 


.10 

.06 

.02 

.00 

-.02 

-.06 


! 1 1 

— I i V" 

— I — l — i — 

— I — I — i — 

1 1 1 

— i — 1 — J — 

— 1 — 1 — 1 — 

1 1 1 1 

— J — 1 1 

— 1 — 1 — i — 

1 1 i ' 

III 

: 

P 

Q 

r —I 

) — t 

— r— — 

3 L hi  ^ 

bn — 

1 1 1 

i i i i 

— i — * i 

4 1 1 

1 1 1 

2 -10  - 6 -6  -4  -8 

BETA 

SYMBOL  configuration  description  c 

Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOlSl 

Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
<2  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
□ MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901SI 

0 

3RBINC  YS 
0.000  0 
0.000  0 
0.000  0 
0.000  0 

c 

ELE 

.023  0.1 

.023  0.1 

.023  0.1 

.023  0.< 

4 

VTR  RUDDE 

ooo  o.oc 

000  o.oc 

□00  o.oc 

000  o.oc 

t 1 1 

6 

:r  refe 

JO  SREF 

JO  LREF 
JO  BREF 
JO  XHRP 
YMRP 
2MRP 
SCALE 

1 4 1 / 

8 1 

RENCE  I NFC 
T.80OI 
2 .0291 
4 .4001 
3.3G0I 
0.0001 
0.2401 
0.0041 

— i — i i 

0 ID 

>RMAT  ION 
3 SO .IN. 

3 IN. 

3 IN. 

3 IN. 

3 IN. 

3 IN. 

3 SCALE 

( ATI  090 ) 
( ATI 092  > 
< AT1134  ) 
( ATt 136 ) 


MACH 


80 


PAGE 
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CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

< ATI 090 ) Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOlSt 

< ATI 092  ) ZS  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T901S1 


I ATS  134  > 
( ATS  S3«  ) 


u 

8 


0RB1NC 

0.000 

0.000 

0.000 

0.000 


VS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

VMRP 

ZMRP 

SCALE 


7.6600 

2.0260 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SR. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH  .90 
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EFFECT  OF  HO  TANK  DIAMETER 


MACH 


1.00 
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CBL  CYN 


BETA 


BETA 


DATA  SET 

SYMBOL  CONFIGURATION  DESCRIPTION 

ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

( AT 1090 1 

CJ  MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TSOISI 

O.QOQ 

0.023 

0.000 

0.000 

SREF 

T.SSOO 

SQ.  IN 

( AT 1092) 

ZS  DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

( ATI 194  ) 

£>  DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( ATUS6) 

□ MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

'( 


MACH 


1.10 
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CBL  CYN 


EFFECT  OF  HO  TANK  OIAMETER 


-1*  -10  - 6 


e - 4 


- *29  » — 1 *i.l 

-12  -10  - a - 6 - 4 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( ATI 090 ) , Q MSFC  TWT  S44X  LAUNCH  VEHICLE  3TU0IES  T301S1 
<A71092)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 
* ATI 1 34 ) O MSFC  TWT  3«4X  LAUNCH  VEHICLE  STUDIES  T902SI 
IAT1I36)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 


MACH 


1.20 


8 


4 


ft 


10 


IS 


YS  ELEVTR  RUDDER 

0.023  0.000  0.000 

0.023  0.000  0.000 

0.023  0.000  0.000 

0.023  0.000  0,000 


REFERENCE  INFORMATION 


SREF 

7 . 8800 

SQ  .IN 

LREF 

2.0280 

IN. 

BREF 

4 .4600 

IN, 

XMRP 

3.3800 

IN, 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0Q40 

SCALE 

PAGE 
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CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


ORBINC  YS 


CLEVTR  RUDDER 


REFERENCE  INFORMATION 


: | 

(Anise)  □ 


( ATS  090 
( ATIQ92 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES  TSOESt 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T902SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000  SREF 
0.000  LREF 
0.000  BREF 
0.000  XHRP 
YMRP 
2MRP 
•CALC 


7.SS00 
2 • 0260 
4 .4S00 
3.3600 
0.0000 
0.2460 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.46 
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CBL  CYN 


BETA 


OATA  SET  SYMBOL 


< ATI 090 > 
( AT1092  ) 
C AT 1 1 34  ) 

< ATttSe 1 


8 

8 


MACH 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


1*95 


BETA 


T 302 Si 
T902S1 


ORBINC 

0.000 

0.000 

0.000 

0.000 


VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.023  0.000  0.000  SREF  T.eSOO  SQ.IN 

0.023  0,000  0.000  LREF  2.0280  IN. 

0.023  0.000  0.000  BREF  4.4600  IN. 

0,025  0.000  0.000  XHRP  3.3600  IN. 

VHRP  0.0000  IN. 

2HRP  0.2480  IN. 

SCALE  0.0040  SCALE 
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fgggfl 

MU 

msm 

iggfflg 

m 

■ 

|| 

i 

IMM 

jMIJ 

UMI 

■ 

MiaifiB 

mm 

■ I 

■ ■ 

Mill 

■ 

MM 

■SMI 

■■■ 

Ml 

■ 

Ml 

■■■1 

-tt  -to  - • - • - 4 -*  O • 4 • • to  ta 


BETA 


BETA 

DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORB INC  VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


C AT1090  ) C 

3 OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

T.eeoo 

SQ  .IN 

< AT1Q92 ) Z 

i H3FC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2 . 0260 

IN. 

(ATI 134)  < 

> Hire 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 902  SI 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

(Anise)  L 

J data 

NOT 

AVAILABLE  FOR  ALL  CONOITtONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRF 

0.0000 

tN. 

XMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 


PAGE  139 


EFFECT  OF  HO  TANK  DIAMETER 


BETA 

• to 


• 06 


• 02 
• OO 

-.02 

m 

a 

-.06 


-.to 

BETA 

ORBINC  YS  • ELEVTR  RUDDER  REFERENCE  INFORMATION 

a. ooo  a. 023  o.aao  o.ooo  sref  r.eeoo  so. in. 

0 .000  0.023  0.000  0.000  LREF  2.0260  IN. 

0.000  0.023  0.000  0.000  BREF  4.4600  tN. 

0.000  0.Q23  0.000  0.000  XMRP  3.3600  tN. 

YMRP  0.0000  IN. 

2MRP  0.2460  IN. 

SCALE  0.0040  SCALE 


DATA  SET  SYMBOL  configuration  DESCRIPTION 
(A71090)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

CATIQ92)  Z5  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T302S1 

CATlt34)  C>  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T902St 

CATlt36)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


MA£H 


4. 96 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB  INC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

CB71099)  Q 

MSEC 

TWT  544 X 

LAUNCH 

VEHICLE 

STUOIES 

T 301  SI 

□ .000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO  . I N 

centos)  Zl 

MSPC 

TWT  54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T 301  SI 

0.000 

0.0T3 

0.000 

0.000 

LREF 

2.0290 

I N . 

CBTllOT)  O 

MSFC 

TWT  5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T 301  St 

0.000 

0.123 

0.000 

0.000 

BREF 

4 . 4600 

I N . 

c cri 109  > Q 

MSPC 

TWT  544  X 

LAUNCH 

VEHtCLE 

STUOIES 

T301S1 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

V!A  Tm 

. Kfl 

PAKP 

1 41 

PITCHING  MOMENT 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


O/VTA  SET  SYMBOL  CONFIGURATION  OESCR ! PTION 

(DT1Q89)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301 St 
<ST1JQ5)  O MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOI  St 
*071107)  O HSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  TSOI  St 
<0?U09)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOt  St 


ORGINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

O.OQQ 

0.023 

0.000 

0 .000 

SREF 

7.9800 

SO  . tf| 

0.000 

0.073 

O.OQQ 

0.000 

LREF 

2.0230 

IN. 

O.DQD 

□ .123 

0.000 

0.000 

GREF 

4.4600 

IN. 

O.OQQ 

0.223 

0.000 

0.000 

XMRF 

3 . 3 §00 

IN. 

YMRP 

0 . QQQQ 

f N • 

2MRP 

0 . 2 4 90 

IN. 

SCALE 

Q .0040 

scale 

RO 


PAnp 


1 47 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  set  SYMBOL  CONPI6URATION  DESCRIPTION  QRBtNC  T*  EICVTR  RUODER  REPERENCE  INPORMATION 


(erto«9)  C 

J MSPC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI SX 

0.000 

0.023 

0,000 

0.000 

SREF 

7.0800 

SO  . t N 

(ETHOS)  Z 

i Msrc 

TWT 

344  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.073 

0,000 

0.000 

LREF 

2.0280 

i IN. 

(BT110T)  <J 

> H$rc 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI SX 

0.000 

0.X23 

0,000 

0.000 

BREF 

4.4800 

IN. 

(BT11Q9)  L 

J msfc 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TSOXSX 

0.000 

0.223 

0,000 

0.000 

XHRP 

3.3800 

XN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


PAGE  H3 


90 


NORMAL  FORCE  COEFFICIENT.  CN 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


H I 

< B7I099  ) 

< 071103  ) 

< BTU07  ) 
< 071 109  ) 


8 

8 


CONFIGURATION  description 
msec  TWT  944 X LAUNCH  VEHICLE  STUOIES 
MSEC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  9 44 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB  I NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T301 SI 

0.000 

0.023 

0.000 

0.000 

SREE 

7. 8600 

SO  . I N 

T301  SI 

O.QOO 

0.073 

0.000 

0.000 

LREE 

2 .0280 

I N . 

T301 SI 

0.000 

0.123 

0.000 

0.000 

BREE 

4 .4600 

IN. 

TSOI  SI 

O.QOO 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


60 
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rrm 


NORMAL  FORCE  COEFFICIENT.  CN 


VARIATION  OF  SRM  - HO  TANK  GAP 


DATA  SET  SYMBOL 

CONPI CURAT I ON  DESCRIPTION 

ORB  INC 

TS 

ELCVTR 

RUDDER 

REPERENCE  l NPORMAT I ON 

(BT1089)  Q 

MSPC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREP 

7.6600 

3Q.  IN 

( B 71  1 0 9 ) Z5 

MSPC 

TWT 

94  4 X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.073 

0.000 

0.000 

LREP 

2.0260 

IN. 

(BTIIOT)  £> 

MSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TSOtSl 

0.000 

0.123 

0.000 

0.000 

BREP 

4.4600 

IN. 

(671109)  Q 

MSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TSOiSi 

0.000 

0.223 

0.000 

0.000 

XMRP 

YNRP 

ZMRP 

SCALE 

3.3600 

o.oooo 

0.2460 

0.0040 

If*. 

IN. 

tN. 

SCALE 

MACH  .80 
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I 


NORMAL  FORCE  COEFFICIENT.  CN 


t 

i 


data  set  symbol 


< B 71 O 99  ) 
( B71 103  ) 

< en  t07  > 

( B71 109  ) 


g 

8 


ANGLE 

CONFIGURATION  description 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
TWT  3 44 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 


OF  ATTACK*  ALPHA*  DEGREES 

ORB I NC  VS  ELEVTR 

T301S1  0 .000  0,023  0.000 

T301S1  0.000  0.073  0.000 

T301S1  0.000  0.123  0.000 

T301 SI  0.000  0.223  0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

7.8800 

SO  . IN 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


90 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

(071089)  Q 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

<8711091  71 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOIS! 

(871107)  O 

MSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

(871109)  0 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  31 

MACH 

.60 

ORB  I NC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4800 

'IN. 

0.000 

0.223 

0.000 

0.000 

XHRP 

3.3600 

IN. 

YNRP 

0.0000 

IN. 

2 MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


•-’ATA  Sc.  i SYMBOL 

configuration  description 

ORB I NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

<071089)  Q 

MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

□ , 000 

0.023 

0.000 

0.000 

SREF 

7 , 8800  • 

SO  .IN 

c en  los  ) C 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

IN. 

( B71 107  ) O 

MSFC 

TWT 

3 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.123 

0.000 

0.000 

BREF 

4 .4600 

I N . 

< 071 109  ) 

MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

XMRP  3 . 3QOO  IN. 

VMRP  0,0000  'IN. 

ZMRP  0,2400  IN. 

SCALE  0.0040  SCALE 


MACH 


80 


PAGE 
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•-»*  -to  - a - • -4  - * o t 4 • • tots 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBtNC  VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(BTIOAO)  C 

) HSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.0*3 

0.000 

0.000 

SREF 

7.3900 

SO.  IN 

(071103 ) Z 

i MSFC 

TWT 

94  4 X 

LAUNCH 

VEHICLE 

STUOIES 

TSOtSl 

0.000 

0 .073 

0.000 

0.000 

LREF 

*.0*80 

IN. 

(BT11QT)  £ 

> HSFC 

TWT 

344  X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.1*3 

0.000 

0.000 

BREF 

4.4600 

IN. 

( BT1 109  ) L 

J M4FC 

TWT 

94  4 X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.t*3 

0.000 

0.000 

XHRP 

s.seoo 

1'1- 

VMRP 

0.0000 

IN. 

XHRP 

0 • *460 

IN. 

SCALE 

0.0040 

SCALE 
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MACH 


90 


4-1-1. 


FOREBOO Y AXIAL  FORCE  COEFFICIENT.  CAF 


\ 


\ 


data  set  symbol 

( B71Q39  J 

(B71 lOS ) 

< B7t 107 > 

< B 71 | 09  > 


g 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 


T301S1 

T301S1 

T301S1 

T301S1 


ORB INC 
0.000 
a.  ooo 
o.ooo 
o.ooo 


vs 

0.023 

0.073 

0.123 

0.223 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO . IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.60 
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i 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


• r i i i i i T 


VARIATION  OF  SRH  - HO  TANK  GAP 

• 40  r T t— t :r  r i — t r r -r — i — r — r~  ~r — i — f— t — i — r~j — r — » — r — | — * — r~ t“? — i — i — r~  r~  r~~  r — , T-  i » t 


ANGLE  OF  ATTACK.  ALPHA.  QEGREES 


OATA  SCT  SYMBOL  CONP I OURATION  DESCRIPTION  ORBtNC  VS  ELEVTR  RUOOER  REFERENCE  I NPORHATION 


< B71 099  | C 

J MSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOt  SI 

0.000 

0.023 

0.000 

0.000 

SREP 

T . 6800 

SO.  IN 

(B711Q5)  Z 

i MSPC 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOtSl 

0.000 

0.07S 

0.000 

0.000 

LREP 

2.0260 

IN. 

(B711Q7)  £ 

> MSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOt St 

0.000 

0.123 

0.000 

0.000 

BREP 

4.4600 

IN. 

(071109  ) L 

J MSPC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  St 

0.000 

0 .223 

0.000 

0.000 

XMRP 

S.S600 

IN. 

VMRP  0.0000  IN. 

ZH RP  0.R460  IN. 

SCALE  0.0040  SCALE 


MACH 


80 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


VARIATION  OF  SRM  - HO  TANK  GAP 


• 40  | r f f 


r'~T  T r i — i — r — r — r — r — i — i — i — j~ 


~"T  i T ■ 1 r T f * — | r—  r ”?  T— r*  r -r  -T*  r i r r r n 


.99 


.25 


• 09 


• OO  *"  * 1 ■ I I t 

-la  -to  - a 


data  set  symbol 

<671089  ) ; Q 
<671103)  o 
<B7tlOT)  O 
<BT1|09)  □ 


CONFIGURATION  DESCRIPTION 
MSPC  TWT  544X  LAUNCH  VEHICLE 
MSEC  TWT  34 4 X LAUNCH  VEHICLE 
MSEC  TWT  34 4 X LAUNCH  VEHICLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 


- 4 - 2 O 2 

ANGLE  OF  ATTACK,  ALPHA. 


10  12 


STUDIES  T301S1 
STUDIES  T301S1 
STUDIES  TSOI  SI 
STUOtES  TSOISI 


CflBINC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8600 

.IN 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

:n. 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

.90 


MACH 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


VARIATION  OF  SRM  - HO  TANK  GAP 

• to  r r - r r r - 'T T~--r~  f — r — r~~T — r — r — r — i — t“~t — r — r~ 


a« 

r • 


• to 


.It 


-f — r~i — r — i — i — r~r~ ’j » — t ( • r-  r-  r | • i t T 


•o* 


- 8 

0 

8 

4 

.8 

8 

to 

t 

OF  ATTACK.  ALPHA.  DEGREES 

ORB INC 

YS 

ELEVTR 

RUOOER 

REEERENCE  INEORNATION 

TSOI  SI 

0.000 

0.083 

0.000 

0.000 

SREE 

7 . 4900 

SO.  IN, 

TSOI  SI 

0.000 

0.073 

0.000 

0.000 

LREE 

8.0890 

IN. 

TSOI  St 

0.000 

0.183 

0.000 

0.000 

BREE 

4.4900 

IN. 

TSOI  SI 

0.000 

0.883 

0.000 

0.000 

XNRP 

3.3600 

IN. 

1 

YMRP 

0.0000 

IN. 

2NRP 

0.8490 

IN. 

SCALE 

0.0040 

SCALE 

-it 


-10 


- o 


- 4 


18 


DATA  SET  SYM80C 
< B71Q89  ) 
CBTllOS  ) 

C BT1  lOT  ), 
<671109 ) 


s 

8 


CONEtCURATtON  DESCRIPTION 


MSEC 

MSEC 

MSEC 

NSEC 


TWT 

TWT 

TWT 

TWT 


S44X  LAUNCH 
544  X LAUNCH 
544X  LAUNCH 
544 X LAUNCH 


VEHICLE  STUDIES 
VEHICLE  STUOtES 
VEHICLE  STUOtES 
VEHICLE  STUOtES 


MACH 


.60 
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i 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


SAT*  Str  SYMBOL  CONFIGURATION  DESCRIPTION 


<671089)  C 

D MSFC 

TWT 

S44X 

LAUNCH 

VEHICLE 

<671103)  Z 

i MSFC 

TWT 

34  4 X 

LAUNCH 

VEHICLE 

<671 107 ) < 

> MSFC 

TWT 

344  X 

LAUNCH 

VEHICLE 

<671109)  Q 

j MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

STUDIES 

TSOtSl 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO . I 

STUDIES 

TSOI  St 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

IN. 

STUDIES 

TSOI  St 

0.000 

0.123 

0.000 

0.000 

BREF 

4 .4600 

IN. 

STUDIES 

TSOI  St 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCAL 

MACH 


80 


PAGE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUOOER 

REEenCNCC  INFORMATION 

<871089  1 Q 

MSEC 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUOIES 

TSOI  31 

0.000 

0.023 

0.000 

0.000 

SREE 

7 . 8800 

SO .IN. 

<871105)  23 

MSEC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.07S 

0.000 

0.000 

LRCE 

2 .0280 

IN. 

<871107)  O 

MSEC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

8REE 

4 .4600 

IN. 

<871109)  Q 

MSEC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0 .223 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

2 MRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

mac;h 


90 


PAGE 
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* * - a o 2 4 

ANGLE  OF  ATTACK.  Al  PHA.  DFRPFFC 


data  set  symbol 
te^iosa)  Q 
<BV1I'05)  25 

taTritori  O 
<5:Tt  109  ) Li 


CONFIGURATION  description 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 


OftB  I NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  SI  j 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

TSOI  SI 

0.000 

0 .073 

0.000 

0.000 

LREF 

2.0260 

IN. 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4G00 

IN. 

TSOiSi 

0.000 

0.223 

0.000 

0.000 

XHRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 


PAGE 


PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


DATA  SYMBOL 

CONFIGURATION  DESCRIPTION 

CRB INC 

YS 

CLCVTR 

RUODER 

REFERENCE  1 NFORHA  T! ON 

(B71069)  Q 

DATA 

NOT  AVAILABLE  TOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7.SS00 

SO. IN 

< BTl  103  ) ZS 

MSEC 

TWT  544 X 

LAUNCH  VEHICLE 

STUDIES 

TSOI  31 

0.000 

0.073 

0.000 

0.000 

LREF 

2 .0250 

IN. 

(BTllOT)  O 

msfc 

TWT  54  4 X 

LAUNCH  VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

(STltQ9)  □ 

NSEC 

TWT  544X 

LAUNCH  VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.229 

0.000 

0.000 

XHRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZNRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

1.95 
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! 


z 

u 


z 

UJ 

<J 


lx 

Lx 

UJ 

o 

u 


z 

UJ 

z 

o 

z 

o 

z 


I 

u 


a. 


ANGLE 


data  set 

(BT1089  ) 

< B71 103  ) 

< BT1 107  ) 

< B71 109  ) 


SYMBOL 

8 

8 


configuration  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 


OF  ATTACK,  ALPHA,  DEGREES 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0 .000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

TSOI  St 

0.000 

0 , 073 

0.000 

0.000 

LREF 

2.0280 

IN. 

T30IS1 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

T301S1 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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NORMAL  FORCE  COEFFICIENT.  CN 


data  set  symbol 

configuration  description 

ORB  INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORHA 

XI  ON 

(BTIOS9I  Q 

msfc 

TWT 

944X 

LAUNCH 

VCHtCLE 

3TU01ES 

TSOI  SI 

0.000 

0.0*3 

0.000 

0.000 

SREF 

T . 0800 

•SO  • IN 

(0TI1O5)  4A 

MSFC 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOIS* 

0.000 

O.OTS 

0.000 

0.000 

LREP 

*.0*90 

IN. 

IBT1IOT)  O 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOtES 

TSOIS* 

0.000 

0 » 1 23 

0.000 

0.000 

BREF 

4.4900 

IN. 

<071109)  O 

NSFC 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOtS* 

0.000 

0.2*3 

0.000 

0.000 

XHRP 

VNRP 

ZNRP 

SCALE 

S • 9900 
0.0000 
0 .2490 
0.0040 

IN. 

IN. 

IN. 

fCALE 

MACH  1.20 
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I 


normal  force  coefficient,  cn 


VARIATION  OF  SRM  - HO  TANK  GAP 


ua  rA  SET  SYMBOL. 


< BT| 00 9 ) 
t BT1 105  ) 

< BT1 107  ) 
C B 7 1 1Q9  ) 


8 

8 


ANGLE 

CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUOIES 


OF  ATTACK.  ALPHA.  (DEGREES 

ORBINC  YS  ELEVTR 

0.000  0.023  0.000 
T301S1  0.000  0 ,073  0.000 

T301S1  0.000  0.123  0.000 

T301S1  0.000  0.223  0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

r.aeoo 

SO  .IN 

LREF 

2.0260 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

tN. 

YMRP 

0 .0000 

IN. 

ZNRP 

0.2460 

IN. 

SCALE 

0 • 0040 

SCALE 

MACH 


1.95 
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nmimriimiminmn  nnrm  t rrr»  ini  ii  rrrr 


normal  force  coefficient,  cn 


DATA  set  SYMBOL  CONFIGURATION  DESCRIPTION  QRBtNC  YS  ELEVTR  ROOOER  REPERENCE  1NPOR NATION 


(8T1099)  C 

3 OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eaoo 

sa.  in 

<871103)  Z 

i hsfc 

TWT 

344X 

LAUNCH 

VEHICLE 

5TU01ES 

TSOI  St 

0.000 

O.OTS 

0.000 

0.000 

LREF 

2.0290 

IN. 

(ertior)  C 

> MSPC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  Si 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4900 

IN. 

C 871109  ) C 

J HSPC 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3900 

IN. 

YMRP 

0.0000 

IN. 

ZNRF 

0.2490 

tN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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AXIAL  FORCE  COEFFICIENT.  CA 


Data  SET  SYMeOL 

CONFIGURATION  OESCR 

l PT ION 

ORBtNC 

YS 

ELEVTR 

RUDDER 

(B71Q89)  Q 

MSFC 

TWT 

344  X 

LAUNCH 

VEHICLE 

STUOIES 

T3Q1S1 

0.000 

0.023 

0.000 

0.000 

( B 71 103  ) S 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUOtES 

T301S1 

Q.OOQ 

0.073 

0.000 

0 . 000 

(871107)  £> 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

Q.OOQ 

0.123 

0.000 

0 . 000 

( 371 109  ) LJ 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301 St 

0.000 

0.223 

0.000 

0.000 

MACH  1.20 


REFERENCE  INFORMATION 


SREF 

7 . 9900 

SQ.  IN 

LREF 

2. 02B0 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL  COMF1  CURAT I ON  DESCRIPTION 

<871089  ) ! Q DATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 

< B71 1 OS ) G MSFC  TWT  344X  LAUNCH  VEHtCLE  STUOIES  TSOISI 

(BTllOT)  <>  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOISI 

<B711 09  > . □ MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  TSOISI 


CRBINC  VS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.023 

0.073 

0.123 

0.223 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

VMRP 

XMRP 

SCALE 


7. 8800 
2.0280 
4.4800 
3.3600 
0.0000 
0.2480 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.95 
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AXIAL  FORCE  COEFFICIENT.  CA 


-12  -to  -8  -6  - 4 -8  0 8 4 8 8 tO  t* 


ANGLE 

OF  ATTACK 

• ALPHA.  DEGREES 

data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(071099)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.083 

0.000 

0.000 

SREF 

7.0000 

SO.  IN 

(071103)  G 

MSFC 

TWT 

544 X LAUNCH  VEHICLE 

STUDIES 

TSOI  SI 

o.ooo 

0.073 

0.000 

0.000 

LREF 

8.0880 

IN. 

(071107)  O 

MSFC 

TWT 

544X  LAUNCH  VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.183 

0.000 

0.000 

BREF 

4.4600 

JJ- 

(071109)  LJ 

MSFC 

TWT 

544 X LAUNCH  VEHICLE 

STUDIES 

TSOI SI 

0.000 

0.883 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.8460 

IN. 

SCALE 

0.0040 

SCALE 

MACh  4.98  PAGE  164 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


VARIATION  OF  SRM  - HO  TANK  GAP 


angle  of  attack,  alpha,  degrees 


DATA  SET  SYMBOL 


( BT1089  ) 
(BTISOS  ) 

t bti l or  ) 
< an  iQ9  > 


s 

8 


CONFIGURATION  description 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


ORBINC  YS  ELEVTR 
TSOI  SI  0.000  0.023  0.000 
TSOI  SI  0.000  O.OT3  0.000 
TSOI  SI  0.000  0. 123  0.000 
TSOI  SI  0.000  0.223  0.000 


RUOOER  REFERENCE  INFORMATION 


0.000 

SREF 

T . 8800 

SQ.  IN 

0.000 

LREF 

2. 0200 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

S • 3600 

IN. 

VMRP 

0.0000 

IN. 

2NRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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FOREBODY 


8 

8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 
(BT1QQ9  ) 

(BT1 IQS ) 

< BT1 1QT  > 

( B7t 1Q9  ) 


CONFIGURATION  DES'RtPTlON 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOtES 


ORB INC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.9000 

SQ  .IN 

TSOISI 

0.000 

0.0T3 

0.000 

0.000 

LREF 

2.02S0 

IN. 

TSOISI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

!N. 

TSOISI 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

. IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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F0RE80OY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  TS  ELEVTR  RUOOER  REFERENCE  INFORMATION 


(0T1099)  C 

3 DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0 ,023 

0.000 

0.000 

SREF 

r.ssoo 

SO.  IN 

(BTllOS)  Z 

1 MSPC 

TWT 

94  4 X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

0,000 

0.073 

0 .000 

0.000 

LREF 

2.0260 

IN. 

<671107)  < 

> MSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

( 0T1 1 09  ) L 

J msfc 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MAPH 


4.96 


PAGE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


UATA  SET  SYMBOL 


< BT1089  ) 

< BT1 IQS  ) 

< BTt 107  ) 
( B71 109  > 


8 

8 


CONFIGURATION  description 


MSFC 

MSFC 

MSFC 

MSFC 


TWT  54  4 X 
TWT  54  4 X 
TWT  54  4 X 
TWT  544  X 


LAUNCH 

LAUNCH 

LAUNCH 

LAUNCH 


VEHICLE 

VEHICLE 

VEHICLE 

VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 


T301S1 

T301SI 

T301S1 

T301SI 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0 .023 

0.000 

0.000 

SREF 

7.8800 

30  . I N 

0.000 

0.073 

0.000 

0 .000 

LREF 

2.0280 

IN. 

0.000 

0.123 

0.000 

0.000 

BREP 

4.4600 

IN. 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 


PAGE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  SYMBOL 

< 071 099  1 
(071105  1 
<BT1 tor  1 

< BTl 1 09  ) 


8 

8 


CONFISCATION  DESCRIPTION 
DATA  NOT  AVAILABLE  POR  ALL  CONDITIONS 

MSPC  TWT  544 X LAUNCH  VEHtCLE  STUDIES  TSOI  St 

MSPC  TWT  544X  LAUNCH  VEHICLE  STU01ES  TSOI  Si 

MSPC  TWT  544 X LAUNCH  VEHICLE  STUOIES  TSOI  St 


0RB1NC  YS 


ELEVTR  RUDDER 


REPCRENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


O .OSS 
0.073 

o.tss 

0.8SS 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREP 

LREP 

BREP 

XMRP 

TMRP 

ZNRP 

SCALE 


7.8600 
2 .0280 
4.4600 
S.S600 
0.0000 
0.2480 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

tN. 

IN. 

SCALE 


MACH 


1.95 


PAGE  169 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


UATA  set  symbol 


t B 71 099  ) 

< BT1 103  ) 
< BT1 IOT ) 

< Bri 109  > 


8 

8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


CONFIGURATION  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES  T301S1 

MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T301S1 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30tSt 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eaoo 

S3.  IN 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

0. 000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

tN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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NORMAL  FORCE  COEFFICIENT,  CN 


OATA  SET  SYMBOL 
(B71099)  Q 
(BT1103>  O 
(BTllOT)*  O 
(B71109)  Q 


CONFIGURATION  description 
MSEC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544 X LAUNCH  VEHtCLE  STUDIES 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


ORB1NC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6S00 

SO.  IN 

TSOI  SI 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0260 

IN. 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

TSOI $1 

0.000 

0.223 

0.000 

0.000 

XNRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

1^1 


MACH 


60 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


I 

\ 


DATA  SET  SYMBOL 


< B71089 ) 

< en ins  > 

CB71 107 ) 

< 071109  ) 


8 

8 


PITCHING  MOMENT  COEFFICIENT, 


CONFIGURATION  DESCRIPTION 


MSFC  TWT  34  4 X LAUNCH 
MSFC  TWT  34 4 X LAUNCH 
MSFC  TWT  54  4 X LAUNCH 
MSFC  TWT  344 X LAUNCH 


VEHICLE  STUDIES  T301S1 
VEHICLE  STUDIES  T301S1 
VEHICLE  STUDIES  T3G1S1 
VEHICLE  STUDIES  T301S1 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.073 

0.123 

0.223 


ELEVTR 
0.000 
0.000 
O .000 
0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

7.0800 

SO.  IN 

LREF 

2.02S0 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

.80 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


VARIAT ION  OF  SRM  - HO  TANK  GAP 
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m 

■ 

1 

1 

Hi 

■ 

M 

Hi 

| 

n 

■ 

Hi 

■ 

1 

HI 

Hj 

HI 

IHI 

IIH 

| 

| 

HP 

\fm 

■ 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

(871039)  Q 

MSFC 

TWT 

S44X 

LAUNCH 

VEHICLE 

3TU0IES 

T301S1 

O.OQO 

0.023 

0.000 

0.000 

SREF 

7.8900 

SO. IN. 

(871103)  O 

MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T301SI 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

IN. 

(871107)  O 

msec 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4800 

IN. 

(871109)  Q 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUD I ES 

T301S1 

O.OQO 

0.223 

0.000 

0.000 

XMRP 

VMRP 

ZNRP 

SCALE 

3.3600 

0.0000 

0.2480 

0.0040 

IN. 

IN. 

SCALE 

MACH  .90 
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t 


NORMAL  FORCE  COEFFICIENT.  CN 


VARIATION  OF  SRM  - HO  TANK  GAP 


DATA  set  symbol 

configuration  description 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(671089)  Q 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ  . IN 

( 671 103  > Q 

MSFC 

TWT 

5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

O.QOQ 

0.073 

0.000 

0.000 

LREF 

2.0200 

IN. 

<e711Qr)  O 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T3GIS1 

Q.OQO 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

(671109)  Q 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301 St 

O.QOQ 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

1.20 


MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET 

SYMBOL  CONFIGURATION  DESCRIPTION 

ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(071099  1 

Q OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.02S 

0.000 

0.000 

SREF 

7.9900 

SQ.  IN 

(071 103 > 

23  MSFC 

TWT 

344 X LAUNCH  VEHICLE 

STUOIES 

TSOI  SI 

0.000 

0.07S 

0.000 

0.000 

LREF 

2.0290 

IN. 

(0711071 

O MSFC 

TWT 

944X  LAUNCH  VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4600 

IN. 

(071109  j 

□ MSFC 

TWT 

544X  LAUNCH  VEHICLE 

STUOIES 

TSOI  St 

0.000 

0.223 

0.000 

0.000 

XMRP 

S . 3900 

IN. 

TMRP 

0.0000 

IN. 

IMRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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NORMAL  FORCE  COEFFICIENT.  CN 


r r t~i  i r i r i i i t i r t i 


VARIATION  OF  SRM  - HO  TANK  GAP 

rr  1 r r-T  i r I I I rr  r - f n riTTrxrrrrrrrrn-iiTrrrrm*r 


o.s  £ — 

A 

0.9 

► 

0.4  * 


TT"TT-|"| 


I I | I 1 I I 


Data  SET  SYMBOL 


< BTt  089  ) 
( eri io5 ) 
< eri tor  > 

< BTJ  J09  J 


8 

8 


PITCHING 

CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T301 

MSFC  TWT  544  X LAUNCH  VEHICLE  STUDIES  T301 

MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  T30t 


MOMENT  COEFFICIENT.  CLM 


ORB INC 

YS 

ELEVTR 

RUDDER 

SI 

Q.OQQ 

0.023 

0.000 

0.000 

0 .000 

0.073 

0.000 

0.000 

St 

0.000 

0 . 123 

0.000 

0.000 

SI 

0.000 

0.223 

0.000 

0.000 

REFERENCE  I NFORMAT  t ON 


SREF 

7.0800 

SO.  IN 

LREF 

2.0280 

IN. 

BREF 

4.4800 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4. 98 


PAGE 


178 


niuinitn  n t 


BETA 


BETA 

DATA  SET  SYMBOL  COMF1 DURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(A7109U)  : C 

3 msfc 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

SREF 

7.5600 

SO.  IN 

<C711Q6>  Z 

5 msfc 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUOtES 

TSOtSl 

0.000 

0.07S 

0.000 

0.000 

LREF 

2.0280 

IN. 

CC71109)  < 

> MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.123 

0.000 

0.000 

BREP 

4.4600 

!N. 

< C7i 1 1 o i L 

J MSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUOIES 

TSOtSl 

0.000 

0.223 

0.000 

0.000 

XMRP 

VMRP 

ZMRP 

SCALE 

3. 3600 
0.0000 
0.2460 
0.0040 

IN. 

IN. 

IN. 

SCALE 

.60 


MACH 


PAGE 
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VARIATION  OF  SRM  - HO  TANK  GAP 


-ia  -io  -a  - e -4  -a 


BETA 


data  set  symbol  configuration  description  ORBINC  YS  ELEVTR  rudder  reference  information 


(ATI  090  ) f 

3 MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

<CT1106>  Z 

5 MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0 .073 

0.000 

0.000 

LREF 

2.0280 

IN. 

( C71 109  ) < 

> MSFC 

TWT 

3 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0 . 123 

0.000 

0.000 

BREF 

4.4600 

IN. 

(CT1110)  L 

J MSFC 

TWT 

344  X 

LAUNCH 

VEHICLE 

STUDIES 

T301 St 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

ymrp  0.0000  IN. 

2MRP  0.2480  IN. 

SCALE  0.0040  SCALE 
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MACH 


80 


CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET1  SYMBOL 
( A 71 090  ) Q 
(C71106)  2? 

< CT1 108  ) 
t C 7 1 110) 


u 

8 


CONFI CURATICN  DESCRIPTION 
MSPC  TWT  94 4 X LAUNCH  VEHICLE  STUOIES  T3C1S1 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T301S1 

MSPC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T301 St 

MSEC  TWT  944 X LAUNCH  VEHICLE  STUOIES  T301St 


ORB  INC  TS 


CLCVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0 .023 
0.073 
0 .123 
0.223 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

TMRP 

ZMRP 

SCALE 


7.8800 

2.0280 

4.4800 

3.3800 

0.0000 

0.2480 

0.0040 


SO .IN. 
tN. 

IN. 

IN. 

IN. 

tN. 

SCALE 


MACH 


90 
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BETA 


data  set  symbol 


< ATI  090 ) 

< CT1 106 ) 

< cti toe ) 
t C71 1 10  ) 


8 

8 


CONFIGURATION  description 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T301S1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.053 

0.000 

0.000 

SREF 

7.8800  SO. IN 

0.000 

0.073 

0.000 

0.000 

LREF 

5.0580  IN. 

0.000 

0.153 

0.000 

0.000 

BREF 

4.4600  IN. 

0.000 

0.553 

0.000 

0 . 000 

XMRP 

3.3600  IN. 

VMRP 

0.0000  IN. 

ZMRP 

0.5480  IN. 

SCALE 

0.0040  SCALE 

MACH 


1. 00 
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VARIATION  OF  SRM  - HO  TANK  GAP 


BETA 


BETA 


OATA  SET  SYMBOL  CONFl OURATION  DESCRIPTION  ORB INC  VS  ELEVTR  RUODER  REFERENCE  INFORMATION 


(Arioso > C 

3 Msrc 

TWT 

944X  LAUNCH  VEHICLE  STUDIES  T3C1S1 

0 .QOO 

0.029 

0.000 

0.000 

SREF 

7.9800 

SO.  IN 

(cnioei  Z 

A OATA 

NOT 

AVAILABLE 

FOR 

ALL 

CONDITIONS 

0.000 

0.079 

0.000 

0.000 

LREF 

2.0290 

IN. 

(criios)  < 

> OATA 

NOT 

AVAILABLE 

FOR 

ALL 

CONDITIONS 

0.000 

0.123 

0.000 

0.000 

BREF 

4.4900 

IN. 

(CTlllO)  L 

J OATA 

NOT 

AVAILABLE 

FOR 

ALL 

CONDITIONS 

0.000 

0.229 

0.000 

0.000 

XMRP 

9.9900 

tN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 
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CBL  CYN 


BETA 


BETA 


-l  2 -10  -8  -8  -4  -2  0 2 4 8 8 10  12 


BETA 


data  set  symbol  configuration  description  orbinc  YS  ELEVTR  rudder  reference  information 


(A71090)  C 

3 MSFC 

TWT 

34  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T3GIS1 

0 .000 

0.023 

0.000 

0.000 

SREF 

7.8800 

30  .IN 

<CT1106>  Z 

A MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.073 

0.000 

0.000 

LREF 

2.0280 

IN. 

<CT1109>  < 

> MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.123 

0.000 

0 . 000 

BREF 

4.4600 

IN. 

(CTlitO)  L 

J MSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.223 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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CBL 


MACH 


1.95 
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VARIATION  OF  SRM  - HO  TANK  GAP 


MACH 


4.9S 
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VARIATION  OF  ORBITER  INCIDENCE  FOR  312  IN.  OIAMETER  TANK 

•4  r *i  i~  t-'i  r~  r r~  i — i“v“ T — r — , — r — f — f — r — T — r — r — r— i — r — r— T— r~ t— f — r — i — r r r r r-  l‘”i  *t“T  i -f  v t r r t 


DATA  SET  SYMBOL 
< BT1  1 29  1 Q 
<srti3t  > Zi 

(Bril  33)  O 

( BTl 133)  □ 


-10 

• » - • - 4 

- t 

0 

t 

4 

0 

• 

10 

It 

ANGLE 

OF  ATTACK.  ALPHA.  DEGREES 

! 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

MSPC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T901SI 

-1 .300 

0.023 

0 .000 

0.000 

SREF 

T . 8400 

SO .IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

LREP 

2.0200 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4400 

tN. 

MSPC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOIS! 

0.000 

0.023 

0.000 

0.000 

XMRF 

3.3400 

; IN. 

YMRP 

O.OQQQ 

tN. 

2 MRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


60 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

f — 7 — t - T — f -r*-f  ‘ r r ' T 1 — r — | r — r — r — | — r — v — i — f — r — r — r — f — i — r — r — r — » — t — t — j~  r 


DATA  SET  SYMBOL  CONFIGURATION  OESCRtPTlON 

<671129)  Q MSPC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 

<671131)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<671133  ) O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<e7H3S>  (_J  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOISI 


ORBINC  YS 
-t • 300  0.023 

-1.500  0.023 

0.000  0.023 

0.000  0.023 


ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0 . 0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


80 


PAGE  106 


PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET  SYMBOL 

COMP l OUR A T 1 ON  DESCRIPTION 

ORB INC 

rs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(B71129)  Q 

MSPC 

TWT  344X  LAUNCH  VEHICLE  3TUOIES 

T901  SI 

-l.SOO 

0.023 

0.000 

0.000 

SREF 

7 .5800 

SO. IN. 

( B71 131  ) O 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

•1.500 

0.023 

0.000 

0.000 

LREF 

2.02S0 

IN. 

(671133)  O 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

CBT1133)  Q 

MSPC 

TWT  544X  LAUNCH  VEHICLE  STUDIES 

T901  SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

- 

VMRP 

0.0000 

IN. 

EMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

.91 
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VARIATION  OF  ORB ITER  INCIDENCE  FOR  312  IN.  OIAMETER  TANK 

• t T r f T f r f~r~T"r  f i i — t — r — r — i — i — | — i — i — r — r — i — r — r — | — i — i — i — f - r 


data  set  symbol 
*671129 ) Q 

*671131 > S 
(671133)  O 
( 6 71 13  3 ) fl 


-10 

M C 

t 

. c 

1 

i i . i 

- 4 

_j 1 i i_ 

- Z 

—* 1 1 

0 

i — 1 i i 

e 

__1 1 1 A 

4 

1 1 L 

6 

. . 1 1 

e 

— . . 1 

10 

J 1 A . 

11 

ANGLE 

OF  ATTACK.  ALPHA.  DEGREES 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

MSFC 

TWT 

544 X LAUNCH  VEHICLE 

STUOtES 

T901S1 

-1.500 

0.023 

0.000 

0.000 

SREF 

T.eeoo 

SQ .IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

MSFC 

TWT 

544 X LAUNCH  VEHICLE 

STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN 

••  r t r T"  T —f  > | r v — f — | — — -f — i — r — r — r — | — i — r — r 


. DIAMETER  TANK 

t — ^ — i — f — ^ — , — r — r— ,--r  -r-  | -r-  r-  f ■ j r - i r i t r r “I 


OATA  SET  SYMBOL 
CBT1129  ) 

(871131  ) 
(871133  ), 
(B71135 ) 


8 

8 


- 4 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOICS 


— 1 1 i 1 

- t 

—A 1 1 . 

0 

. 1 i a 

« 

■4 

• 

--I  „»  i « 

• 

■ A 4 1 

to 

A 1 1 — 

1 

OF  ATTACK,  ALPHA,  OEGREES 

CRB  INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T901S1 

-t . 900 

0.023 

0.000 

0.000 

SREF 

r.seoo 

SO. tN, 

-1 . 900 

0,023 

0.000 

0.000 

LREF 

2.0230 

IN. 

0.000 

0,023 

0.000 

0.000 

BREP 

4.4600 

IN. 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VHRP 

0.0000 

IN. 

2NRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

VS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

Q 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

-t .500 

0.023 

0.000 

0.000 

SREF 

7.8  800 

SO.  IN 

< B71 131)  lH 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T902SI 

-1 .500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<BT1 133  ) O 

MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUOIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4800 

IN. 

< BT1 133)  LJ 

MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T901 SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZNRP  0.3460  IN. 

SCALE  0.0040  SCALE 


MACH 


1.20 


PAGE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

• B J r-?- -r-  , r , , -•f-r-i r~ , -~r  — f . f— T - r — T — T — j — r — r — t — t — f — f — r — f — i — r*'T' r'r  » r-;*i i r , , - r- » i i i 


ANGLE  OF  ATTACK#  ALPHA#  DEGREES 

euevTR  ruoocr  reference  information 
o.ooq  o.ooo  suer  t.ssoo  so. in. 

0.000  0.000  LREF  2.0290  IN. 

0.000  0.000  BREF  4.4600  IN. 

0.000  0.000  XMRP  9.9600  IN. 

VMRP  0.0000  IN. 

XMRP  0.2460  IN. 

SCALE  0.0040  SCALE 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(0711 29  ) Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071131  ) Q MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  T902S1 

(071 133  ) O MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T902S1 

(071133  ) fl  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0RB1NC  YS 
-l.SOO  0.029 
-t.SOO  0.029 
0.000  0.029 

0.000  0.029 


MACH 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK,  ALPHA-  DEGREES 


OATA  SET  SYMBOL 
(671129  > 

<671131 > 

(671133 ) 

< 671135  ) 


8' 

8 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
544X  LAUNCH  VEHICLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 


MSFC 

DATA 


TWT 

TWT 

NOT 


T902S1 

T902S1 


ORBINC 

-1.500 

-1.500 

0.000 

0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


INFORMATION 
.8800  SO. IN. 


0280 

4600 

3600 

0000 

2480 

0040 


IN. 

IN. 

IN. 

IN. 

tN. 

SCALE 


MACH 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


VARIATION  OF  ORBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 


DATA  SET  SYMBOL  COHEl DURATION  DESCRIPTION 

certizs)5  Q data  not  available  ecr  all  conditions 

(BT1131)  Q MSEC  TWT  544 X LAUNCH  VEHtCLE  STUDIES  T902St 

(B71133)  O MSEC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T 902 31 

(BT1I35)  Q DATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS 


ORB INC  VS 


ELEVTR  RUOOER 


REEERENCE  I NEORMA  T I ON 


-I . SOD 
•1 . 500 
0.000 
0.000 


0,023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREE 

LREE 

BREE 

XMRP 

VMRP 

ZNRP 

SCALE 


r.eeoo 

2.0280 

4.4800 

3.3600 

0.0000 

0.2460 

0.0040 


SO .IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol  configuration  description 

<071129)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<BT1131>  Q MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  T902S1 

<071133)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

<071135)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


CflBINC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1.500 

0.023 

0.000 

0.000 

SREF 

7.8000 

SQ.IN 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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normal  force  coefficient,  cn 
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NORMAL  FORCE  COEFFICIENT.  CN 


OATA  SET  'SYMBOL 
<871129)  Q 
(BTt 131  ) C 
<BT1133»  O 
(5T1133>  Q 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T901S1 

-1.300 

0.023 

0.000 

0.000 

SREF 

r.aaoo 

SO.  IN 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0280 

tN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

2NRP 

0.2460 

I|N. 

9CALE 

0.0040 

SCALE 

MACH  .80 
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NORMAL  FORCE  COEFFICIENT.  CN 


OATA  set  StMeOU 

CONFIGURATION  DESCRIPTION 

CRB  INC 

TS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

(BT1129)  Q 

Msrc  TWT  S44X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

-l.SOO 

0.023 

0.000 

0.000 

SREF 

T.8800 

SO . 1 N 

(BT1131 > Za 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1 . 900 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(BTllSS)  O 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

(Brit  95)  □ 

Msrc. TWT  944X  LAUNCH  VEHICLE  STUOtCS 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

XMRF 

3.3800 

IN. 

TNRF 

0.0000 

IN. 

XMRF 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


. NC I DENCE  FOR  312  IN.  DIAMETER  TANK 

* : r ! ^ r r r-T-T-r-T-T-  -,  , , , -r-r-T-,  --,  r , , - , - , , , , 


- 4 - a o 

AN^l  F HP  ATTACK, 


data  set  symbol 
(Brti29)  Q 
ortisi  ) 23 

<BTlt33>  O 
ISTH33)  LJ 


CONFIGURATION  DESCRIPTION 
NSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

3REF 

7.8800 

SO  .IN 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0 . 000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SCT  SYMBOL  CONFIGURATION  DESCRIPTION  ORB INC  T»  ELEVTR  RUOOER  REFERENCE  INFORMATION 


( B71  1 29  ) C 

3 mspc 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

▼901  St 

*1.900 

0.029 

0.000 

0.000 

SR  CP 

7.0600 

SO.  IN 

( 071 1 31  ) Z 

\ DATA 

NOT 

AVAILABLE  TOR  ALL  CONDITIONS 

-1.900 

0.029 

0.000 

0.000 

LRCP 

2.0260 

IN. 

(0711 33  ) < 

> DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.029 

0.000 

0.000 

BRCP 

4.4600 

IN. 

(871133)  [. 

J H»rc 

TWT 

94 4 X LAUNCH  VEHICLE  STUOIES 

▼901  SI 

0.000 

0.029 

0.000 

0.000 

XHRP 

9.9600 

IN. 

YHRP 

0.0000 

tN. 

SNRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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normal  force  coefficient,  cn 


ANGLE 


OATA  SET  SYMBOL 
<erti29)  Q 
<671131  ) K 
<671133)  O 
<671135)  Q 


CONF I OUR AT I ON  DESCRIPTION 


MSFC  TWT  344 X 
MSEC  TWT  344  X 
MSFC  TWT  34  4 X 
MSFC  TWT  34  4 X 


LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 
LAUNCH  VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 


OF  ATTACK.  ALPHA.  DEGREES 


CRB  1 NC 

YS 

SLEVTR 

RUDDER 

REFERENCE  INFORMATION 

T9G1S1 

**1 .300 

0.023 

0.000 

0.000 

SREF 

7.8600 

SO.  tN 

T9  02  St 

-l .300 

0.023 

0.000 

0.000 

LREF 

2.0280 

tN. 

T902SI 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SCT  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

TS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

(071129)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1 .300 

0.023 

0.000 

0.000 

SRCF 

r.oaoo 

SO  .IN 

< B T 1 1 3 1 ) ZS 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOtES 

T902SI 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2 .0200 

IN. 

(071133)  £> 

msfc 

TWT 

344 X LAUNCH  VEHICLE  STU01ES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4 . 4600 

IN. 

(871135)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VNRP 

0.0000 

IN. 

ZMRP 

0 .2400 

tN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT,  CN 


DATA  SET  SYMBOL 

(B71129)  Q 

<071131  > 2 

<671133)  O 
<671133)  Q 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 44 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902S1 

T902S1 


ORB INC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

-1.5QO 

0.023 

0.000 

0.000 

SREF 

r.eeoo 

sa . in 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


NORMAL  FORCE  COEFFICIENT,  cn 


_VARIAT_ION_pF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETFR  TANK 

0,t  : ' ' i~i  • ■!—  t~r~  i i — t~i~,  ~ r— i i T--,~i  i ■ . r r | , , , , , 


i I r I » | 1 | 


OATA  SET  SY 
* B71 % 29  > 
<BT1  131  ) 

< BT1 133  ) 

< BTl l 33  ) 


CONFIGURATION  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902SI 

T902S1 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

SREF 

T . 9 800 

SO  . IN 

-I .300 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

eREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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AXIAL  FORCE  COEFFICIENT.  CA 


VARIATION  OF  0RB1TER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK  . 

• «Q  i i "i  ' 't  t "I  * r f r f “*? — i--T — f ' I — f — r — f — » — i — ?"**|  *? — i — f — | » i i r • t » • * < * • r 1 * 1 1 1 « J 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

VS  ELEVTR  RUOOER  REFERENCE  INFORMATION 

0.0*3  0.000  0.000  SREF  7.8800  SO. IN. 

0.0*3  o.ooo  o.ooo  lref  t.ozao  in. 

0.0*3  0.000  0.000  80  EF  4.4800  IN. 

0.0*3  0.000  0.000  XMRP  3.3600  IN. 

VMRP  0.0000  tN. 

ZNRP  0 .*460  IN. 

SCALE  0.0040  SCALE 


DATA  SET  SYMBOL  COMF1  CURAT ION  DESCRIPTION  ORB  INC 
(BT11 29  1 Q NSFC  TWT  344X  LAUNCH  VEMtCLE  STUDIES  T901  St  -1.500 
<6711311  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1.300 
(B71133)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0,000 
<671133)  □ MSFC  TWT  »44*  LAUNCH  VEHICLE  STUOIES  T901SI  0.000 


KACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 


DATA  SET  SYMBOL 


< BT1 129  ) 

< eri 131  > 
( BT1 1 33 ) 

< 3T1  133  ) 


8 

8 


CONFIGURATION  description 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  3 44  X LAUNCH  VEHICLE  STUOIES 


T901 SI 


T90IS1 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 , 300 

0.023 

0.000 

0.000 

SREF 

r.  8800 

SO  . IN 

-1 . 300 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0,000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

Q .000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

tN. 

YMRP 

0.0000 

tN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

.80 


MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


data 

( 671 1 29 ) 
( B 71 1 31  ) 
( e7l 1 33 ) 
( B 7 1 1 3 5 ) 


SET  SYMBOL  CONFIGURATION  DESCRIPTION 

MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUOIES  TOOtSt 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTlONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTtONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T90tSt 


8 

8 


CflBINC  YS 


CLEVTR  RUODER 


REFERENCE  INFORMATION 


.900 

-1.900 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XNRP 

YMRP 

ZNRP 

•CALC 


7.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


-12  -to  “ a - « - 4 - 2 0 2 4 e 8 10  12 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 

OR 01 NC  YS  ELEVTR  RUODER  REFERENCE  INFORMATION 

-l.SOO  0.023  0.000  0.000  SREF  7.8800  30. IN. 

-1.500  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  0.000  0.000  BREF  4.4600  IN. 

0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


data  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

<eTH29)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901  SI 

teril31  ) Za  DATA  NOT  AVAILABLE  for  ALL  CONDITIONS 

<eTH33>  £>  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<BTtl33)  LJ  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 


MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


VARIATION  OF  ORB  I TER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

__  r ~r-  i -- •»  t i - r - -f  ? r-  r — r » r — i — i 1 — r — ■ — I f — I I f I f " 1‘  I 


i r t i » « 1 


ANGLE  OF  ATTACK.  ALPHA#  DEGREES 

REFERENCE  I NEORMA  T 1 ON 
SREE  7.8  900  SO. IN, 

LREE  2 .0290  IN. 

BREE  4.4600  tN. 

XMRP  9.3600  IN. 

YMRP  0.0000  IN. 

2 MRP  0.2480  IN. 

SCALE  0.0040  SCALE 


DATA  SET  SYMBOL  CONE  t OUR  ATI ON  DESCRIPTION 

(Brit  29  ) Q MSEC  TWT  944X  LAUNCH  VEHtCLE  STUOIES  TSOI  St 

<871131)  B OATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS 

CBT1133)  O OATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS 

(B71139)  □ NSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T901 St 


ORBtNC  YS  CLCVTR  RUOOER 

>1.900  0.023  0.000  0.000 

>1 . 900  0.023  0.000  0.000 

0.000  0.023  0.000  0.000 

0.000  0.023  0.000  0.000 


MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


Data  set  symbol 


'871129 ) 
<871131 ) 
< 871 1 33  ) 
<871135  ) 


8 

8 


ANGLE  0F  ATTACKs 


CONE l duration  description 

MSEC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  34  4 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


CrtBINC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

T901S1 

-1 .300 

0.023 

0.000 

0.000 

SREF 

7 .8000 

SO  . I N 

T 902 SI 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0280 

I N. 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4 .4600 

I N . 

T901 SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol 


< en  1 29  ) 

( BTl 131  ) 
(BTl 133  ) 

< BTl 133  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902SI 

T902S1 


ORBtNC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

-1.30Q 

0.023 

0.000 

0.000 

SR  EE 

T .3000 

SO  .IN 

-1.300 

0.023 

0.000 

0.000 

LREF 

2.0280 

tN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

TMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set  symbol. 


t bti tag  ) 

ternsi  ) 

133 > 

< BTt  135  ) 


2 

8 


CONE  I CUR AT I ON  DESCRIPTION  CRBINC 
DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS  -J . 500 
MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T902SI  -1.500 
MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T9G2S1  0.000 
OATA  NOT  AVAILABLE  EOR  ALL  CONDITIONS  0.000 


vs 

ELEVTR 

RUDDER 

REEERENCE  INFORMATION 

0.023 

0.000 

0.000 

SREE 

T.  0800 

SO.  IN 

0.023 

0.000 

0.000 

LREE 

2.0280 

IN. 

0.023 

0.000 

0.000 

eREF 

4 .4600 

IN. 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


DATA  SET  SYMBOL  COMF1 GURATtON  DESCRIPTION 
<071  1 29  ) Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

CBT11M  ) Q MSFC  TWT  344X  LAUNCH  VEHtCLE  STUOIES  T902SI 

(BTltSS)  o MSFC  TWT  344X  LAUNCH  VEHtCLC  STUDIES  T902S1 

(BT1135)  Q 0ATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB l NC 

TS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.029 

0.000 

0.000 

SREF 

T.990Q 

SO.  IN 

-t .300 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4900 

tN. 

0.000 

0.023 

0.000 

0.000 

XMRF 

3.3600 

IN. 

YNRF 

0.0000 

IN. 

ZMRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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/ 


AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  GF  ATTACK,  ALPHA.  DEGREES 

OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORB  t NC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

(671129)  } Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  -1.300  0.023  0.000  0.000  SREF  7.8800  SO. IN. 

Ceril31  » G MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T9G2S1  -1.500  0.023  0.000  0.000  LREF  2.0280  IN. 

(671135)  O HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1  0.000  0.023  0.000  0.000  BREF  4.4600  IN. 

(571135)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


4.96 


PAGE  214 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


VARIATION  OF  ORBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 


DATA  SET 

SYMBOL  CONFIGURATION  DESCRIPTION 

CRB INC 

TS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

(BTl 129  ) 

Q HSFC 

TWT 

344 X LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

-1.3QO 

0.023 

0.000 

0.000 

SREF 

7.8800 

34.  IN 

( BTI 1 31  ) 

Q OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.300 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( 671 1 33  > 

O data 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

!N. 

ten 1 33  ) 

□ "SFC 

TWT 

344 X LAUNCH  VEHICLE  STUDIES 

TSOI  Si 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

.60 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


YAf 


.40 


.99 


.30 


.29 


i 


.20 


.19 


.to 


l 


.09 


.00  

-12  -10  - 8 - e 


I I 1 I 
4 - 2 0 


I . I 

2 4 


e 


OA  I A SC T SYMBOL 


< eri 129 ) 

<671131  > 
<B71 133 > 

< B71  133  ) 


2 

8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS- 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 


ORB INC 
-1.500 
-1.500 
0.000 
0.000 


VS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


1..4,  ...  I 1 i,  I I 1 

a to  i2 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7 . 8 900 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SO. IN. 
tN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


80 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  OIAMETER  TANK 


DATA  Set  SYMBOL  CONFIGURATION  DESCRIPTION  OABINC  YS  ELEVTR  RUOOER  REFERENCE  INFORMATION 


(B71129)  C 

3 NSFC 

TWT 

54 4 X LAUNCH  VEHICLE  STUOtES 

T901SI 

-1.500 

0.023 

0.000 

0.000 

3REF 

7 . 0000 

SO.  IN 

( BT1 131)  Z 

A DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

IBT1133)  < 

> DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

( eri 135 ) [ 

J MSFC 

TWT 

544 X LAUNCH  VEHICLE  STUOIES 

T901SI 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3600 

IN. 

VNRP 

0.0000 

IN. 

ZMRP 

0.8460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


91 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

.40  r'  r ~ r i-  i i -T  f * *,  r --  f*  — r f * « t — t — v — r — i ~i — 7-—T — i — i ? - r-  r — r ~T-  -T  r , , , r , j i*.  i i i i i i i 


-12  -to  -a  -6  -4  -2  0 z 4 • 8 10  12 


ANGLE  OF  ATTACK#  ALPHA.  DEGREES 

DATA  set  SYMBOL  configuration  description  orbinc  ys  elevtr  rudder  reference  information 

<B7lt29>  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901 SI  -1.5QQ  0.023  0.000  0.000  SREF  7.9800  30 .IN. 

teniM)  G DATA  not  AVAILABLE  for  ALL  CONDITIONS  -1.500  0.023  0.000  0.000  LREF  2.0290  IN. 

*671133)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  BREF  4.4600  IN. 

ten  133)  □ MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES  T901S1  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


1.00 


PAGE  218 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set 

SYMBOL  CONPI OURATtON  DESCRIPTION 

( Bn  129  ) 

Q MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

( BT1 131  ) 

ZA  MSFC 

TWT 

5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T902S1 

< eTl 133  ) 

O MSFC 

TWT 

5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T902S1 

( Bri  1 35  ) 

□ MSFC 

TWT 

5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

MACH  1.20 


ORB  I NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

SREF 

T. 9800 

SO  . IN 

-1 .500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

Q.Q00 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 


DATA  SET  SYMBOL 


( BT1 129  ) 
( BT1 1 31  ) 
( B71 133  ) 
( e71 135  > 


8 


8 


CONFIGURATION  DESCRIPTION 

ORB  INC 

VS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

OATA 

NOT 

A VA I LADLE  FOR  ALL  CONDITIONS 

-1.500 

0.023 

0.000 

0.000 

SREF 

T . 9800 

SO.  IN 

MSEC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T902S1 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDtES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

VMRP 

0.0000 

IN. 

2MRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


1.47 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


data  set  stmbol 


<B71 129  ) 

< en  i si  > 

( B71 133  } 

< 571135  \ 


2 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902S1 

T902S1 


ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

SREF 

T . 9 800 

SO.  IN 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

eREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

TMRP 

0.0000 

IN. 

2MRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

1 o 95 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL 
( BT1 129  ) 

(BT1131  ) 

( BTI 133  ) 

< BTI 133  ) 


2 

8 


CONri duration  description 
DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T902S1 
MSEC  TUT  944X  LAUNCH  VEHICLE  STUDIES  T902S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


GRBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


-1 .300 
-1.300 
0.000 
0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZNRP 

SCALE 


T . 9600 
2.0290 
4.4600 
3 • 3600 
0.0000 
0.2460 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


3.48 


PAGE 
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F0REBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


i i i t n 


VARIATION 

• 40  ^ » I 'l  l 


OF  ORBITER 

1 i - r r “ » i i 


INCIDENCE  FOR  312  IN.  01 AHETER  TANK 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  SYMBOL 


( eri 129 ) 

( 5 71  1 31  ). 

< eri 133  ) 

( 571 135 r 


g 

8 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902S1 

T902S1 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-l .500 

0.023 

0.000 

0.000 

SREF 

7.9800 

SQ  . IN 

-1 .500 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

eREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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PAGE 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  STMBOC  CONFIGURATION  DESCRIPTION  CAB INC  TS  ELEVTR  RUOOER  REFERENCE  INFORMATION 


(BT1129)  f 

D M$rc 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

T901S1 

-1 . 300 

0.023 

0.000 

0.000 

SREF 

T . 8900 

SO.  IN 

< BTt 131)  Z 

A DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

(BT1133)  < 

> DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

< BT1 133)  L 

J MSFC 

TWT 

344X  LAUNCH  VEHtCLE  STUOIES 

T901SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

t*. 

2 MRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

225 


MACH 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE 

data  set  symbol 

<B71129>  O 

< BT1 131  ) Q 
<e71133>  o 

< B 71 1 3 5 > ' (__) 


ORBt  NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

*1 . 500 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

SQ.tN 

-I • 500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0 .000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

CONFIGURATION  DESCRIPTION 
MSEC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  54  4 X LAUNCH  VEHICLE  STUDIES  T90! SI 


OF  ATTACK.  ALPHA,  DEGREES 

T90t  SI 


MACH  .80 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol  configuration  description 
(071 129  ) Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOtES 

(BT11SI  > O DATA  NOT  AVAILABLE  FC*  ALL  CONDITIONS 

<6711331  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(eritss!  □ MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


one inc 

T901S1  -t .300 

-1.300 

0.000 

T901S1  0.000 


TS  ELEVTR  RUDDER 

0.023  0.000  0.000 

0.023  0.000  0.000 

0.023  0.000  0.000 

0.023  0.000  0.000 


REFERENCE  INFORMATION 


SREF 

r.eeoo 

SO.  IN 

LREF 

2. 0290 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

TNRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .91 
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I 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


OATA  SET' SYMBOL 
<871129  ) 

<871131  > 

<e7ii33  > 

<871133 ) 


8 

8 


COMF1  CURAT (ON  DESCRIPTION 
MSFC  TWT  344  X LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344  X LAUNCH  VEHICLE  STUDIES  T901S1 


CRBtNC 
-1 . 5Q0 
-1.300 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

GREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7,8  800 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.00 
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BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


DATA  SET  SYMBOL 
( BT1 129 ) 

(B71 131 ) 

( BT1 133 ) 

( ST1 133 ) 


8 

8 


CONFIGURATION  DESCRIPTION 
MSEC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES  T901S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHtCLE  STUOICS  T901SI 


ORBINC  VS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


-t .300 
-1 .300 
0.000 
0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XHRP 

VHRP 

ZHIIP 

SCALE 


7.3800 
2.0280 
4 . 4600 
3.3600 
0.0000 
0.2460 
0.0040 


sa. in. 

IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.10 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE 

OF  ATTACK 

. ALPHA.  DEGREES 

data  set  symbol 

CONFIGURATION  oescr 

IPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

<BT1129)  Q 

MSFC 

TWT 

5 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

l .500 

0.023 

0.000 

0.000 

t en  i st  ) C 

MSFC 

TWT 

34 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T 902 SI 

1 . SOD 

0.023 

0.000 

0 . 000 

< BTl 133)  O 

MSFC 

TWT 

54  4 X 

LAUNCH 

VEHICLE 

STUOIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

<BTtl35)  LJ 

MSFC 

TWT 

544  X 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

MACH  1.20 


REFERENCE  INFORMATION 


SREF 

T. Q800 

SO  . IN 

LREF 

2.0280 

IN. 

BREF 

4 . 4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0 .0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0 .0040 

SCALE 

PAGE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  SYMBOL 
<671129)  Q 
<671131  ) Zi 
<671133)  O 
<671135)  □ 


CONFIGURATION  DESCRIPTION 

ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-1.50Q 

0.023 

0.000 

0.000 

SREF 

7 • 5800 

SO.  IN 

MSFC 

rwT 

544 X LAUNCH  VEHICLE  STUOIES 

T902S1 

-1.300 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

MSFC 

TWT 

344 X LAUNCH  VEHICLE  STUOIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

tN. 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

XMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH-. 


1.47 


PAGE 


231 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE 


data  set  symbol 

<B7tl29)  Q 
<B7t 131  ) 23 

<e?ii33>  <*> 

<ent35)  Q 


CONF t GUR ATI ON  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


OF  ATTACK.  ALPHA.  DEGREES 


ORB  t NC 

YS 

ELEVTR 

-1.300 

0.023 

0.000 

T 902 SI 

-1 .300 

0.023 

0.000 

T 902 St 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

7.0800 

30.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

2HRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 


C BT1 129  ) 
( BT1 131  ) 
C B71 1 33  i 
( BT1 l 33  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T902S1 

T902S1 


CRB  INC 

YS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

-t .300 

0.023 

0.000 

0.000 

SREF 

T . 8800 

SO.  IN 

-1.300 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


.12 


1 1 1 f T T r-  t r *i  - t*'*i — T“  t ~f — r — i — i 
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^ 
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ANGLE  GF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol 

< 07 1 t 29  ) 

< 071 1 31  ) 

< eri i 33  ) 

t eri i33  ) 


2 

8 


CONF I CURAT  I ON  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  54 4 x LAUNCH  VEHtCLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T9C2S1 
T 902 SI 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 . 500 

0.023 

0.000 

0.000 

SREF 

T.  6800 

SO  . I N 

-1 .500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.9G 
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normal  force  coefficient,  cn 


MACH 


60 
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NORMAL  FORCE  COEFFICIENT.  CN 


VARIATION  OF  ARBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

,?  T”1  T • 1 f 1 r > * F f r t t r r rn  i 'rr'ri  r*f  r“T“r  r-T-r --i-i-i  r-r -r-r-t-r-i-r-  r-  ■ » 
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PITCHING  MOMENT  COEFFICIENT.  CLM 

OATA  SET  SYMBOL 

CONFIGURATION  description 

ORB INC 

YS 

ELEVTR  RUDDER 

REFERENCE  INFORMATION 

ternag)  Q 

MSFC 

TWT  944 X LAUNCH  VEHICLE  STUDIES 

T901S1 

-1 • SOD 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO. IN. 

< BTHSi  > 23 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

-1 . SOO 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

CB711S3)  <> 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

(B7113S)  [J 

MSFC 

TWT  94 4 X LAUNCH  VEHICLE  STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


80 
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normal  force  coefficient,  cn 


MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


PTITHIMR  MP1MFNT  mFFF  t r T CKIT  . n M 


data  set  symbol 

configuration  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(Brttao)  Q 

mspc 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

TSOISI 

-1 .500 

0.023 

0.000 

0.000 

SREF 

7 . 8 800 

sa . i n 

< 6 71  131  ) 2_S 

OATA 

NOT 

AVAILABLE  for  all  conditions 

-1 .500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

*671133  ) £ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

*571135)  Q 

MSEC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T901SI 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

• 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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NORMAL  FORCE  COEFFICIENT.  CN 


VARIATION  OF  0RBITER  INCIDENCE  FOR  312  IN.  DIAMETER  TANK 

• T r 1 r r r 1”  I “I " r — i — r — l — i — — I — rr-T-*r* -i— i — r r i — i — r — r r — r — i~i r i * 


i 


0.5 

0.4 

0.9 

o.« 

0.1 

0.0 

-0.1 

-o.e 

-0.3 

-0.4 

-0.3 

-0.3 

-o.'ir 

-o.e 

-0.9 
-1.0 
-t  .1 
-1  .2 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYHDOL  CONF  | CUR  AT  I ON  DESCR  l PT  I OH 

<071129)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 

(CT1131)  Z5  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071133)  O DATA  NOT  A VA  I LADLE  FOR  ALL  CONDITIONS 

<071135)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901 SI 


one inc 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

SREF 

7.9900 

SO  . IN 

-1 .500 

0.023 

0.000 

0 .000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

0REF 

4.4400 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

I N. 

YMRP 

0.0000 

IN. 

2HRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT.  CLM 


data. Set  symbol 

<0YtJZ9)  Q 
tBri 1 3i  ) C 

^ -T1  133  > O 

<2*1X33)  [J 


CONFIGURATE 

:*n  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

Msrc 

TWT 

544* 

launch 

VEHlCLfe 

STUDIES 

T901S1 

-t  .500 

0.023 

0.000 

0.000 

SREF 

t. sabo 

SO.  I 
IN. 

Msrc 

TWT 

5 4 4 X 

launch 

VEHtCLE 

STUDIES 

T902S1 

-1.500 

0.023 

0.000 

0.000 

LREF 

2 .0250 

H3FC 

TWT 

3 4 4 X 

LAUNCH 

VfeHlCLt 

STUDIES 

T 902 SI 

0.000 

0.023 

0.000 

O.OQd 

DREF 

4.4600 

1 N. 

msfc 

TWT 

544* 

LAUNCH 

VEHICLE 

STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

YHRP 

2HRP 

SCALE 

s.Sfcoo 
0 .0000 
0.2490 
0.0040 

IN. 

IN. 

IN. 

SCAL 

MACH  , 1.20 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFl GUR A Tt OH  DESCRIPTION 

(BT1129)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<©71131  > ZS  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  t902SI 

<B71133>  O HSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T9C2S1 

( BTl 133)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  YS 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


-t .300 
-1.300 
0.000 
0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


T • 6900 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.47 


PAGE  241 


normal  force  coefficient,  cn 


data  set  symbol 

(BT112S)  Q 

< Bri l 3i  > Q 

<BT1133)  O 

terms)  Q 

CONFIGURATION  DESCRIPTION 

ORB  I NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

DATA  NOT 
MSP  C TWT 
MSEC  TWT 
DATA  NOT 

AVAILABLE  FOR  ALL  CONDITIONS 
944 X LAUNCH  VEHICLE  STUDIES 
34 4 X LAUNCH  VEHICLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 

T902S1 
T 9 02  S 1 

-1 .300 
-1 .500 
0.000 
0.000 

0.023 

0.023 

0.023 

0.023 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

SREF 

LREF 

BREF 

XMRP 

7.8800 
2.0200 
4 .4600 
3.3600 

SQ  . IN 
IN. 
tN. 
IN. 

YMRP 

0.0000 

IN. 

ZMRP 

O.24S0 

IN. 

SCALE 

0.0040 

SCALE 

1.95 


MACH 
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f r t i rr  tt  i rmim  rrn  n i f r it 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 


( BTt  129  ) 
( BTt 1 31 > 
( BTt 1 33  ) 
( BT1 1 35  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUDIES  T902S1 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T902SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


CRBI NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .300 

0.023 

0.000 

0.000 

SREF 

T.8000 

SO.  IN 

-1.300 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4000 

IN. 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3000 

IN. 

YMRP 

0.0000 

IN. 

ZNRP 

0.2400 

IN. 

SCALE 

0.0040 

?CALC 

3.48 
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NORMAL  FORCE  COEFFICIENT,  CN 


VAR  I AT  I 

0,*  r-*»  r i r i i 
0,4  7 ' 

O . ft  £---■■  ■ - 

; I 

0.4  * — 


0.3  F 


<071123,  Q 

< B71131  ) Za 

<071133  ) O 

<071135 ) [J 


CC 

DATA 
MSFf 
MSFf 

DAT/ 


MACH 


CBL  CYN 


— » — ? — r — 

— T 1 1 

— i — r — i — 

— t t t 

— i — i — i — 

. r...T  . r.  ■■ 
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£ 

r — ^ 

Fj 

h-  C 

-ta  -to  - ft  - e - 4 -a  o a 4 « e to  ta 


BETA 


BETA 


DATA  SET  SYMBOL 
( ATI 1 30  ) 

( ATI  132  ) 

< ATI 134  ) 

( ATI  1 36 ) 


8 


CONF I OUR  ATI ON  DESCRIPTION 
MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTIONS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T90t $1 


ORB  INC  YS 
-1.500  0.023 


ELEVTR  RUDOER 


-1.300 

0.000 

0.000 


0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


0.000  SREF 


0.000 

0.000 

0.000 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T .8900 
2.0200 
4.4600 
3.3600 
0.0000 
0.2460 
0.0040 


SO. tN. 
IN, 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


60 
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CBL  cyn 


BETA 


BETA 


data  set  symbol 


< ATI 1 30  ) 
t ATI  132  ) 
* ATI  134  ) 
< ATI  1 36  > 


8 

8 


CONFIGURATION  description 
MSFC  TW7  5 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 


T9C1SI 

T901S1 


BETA 

ORBINC 
-1 .500 
-1 .500 
0.000 
0 .000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

7.890Q 

SO.  IN 

LREF 

2.0280 

IN. 

BREF 

4 .4600 

IN. 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


80 
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CBL  CYN 


u 


BETA 


BETA 


BETA 


RUDOER  REFERENCE  INFORMATION 

o.ooo  sref  r.saoo  so. in. 

0.000  LREF  2.0800  IN. 

0.000  BREF  4.4600  IN. 

0.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2460  tN. 

SCALE  0.0040  SCALE 


OATA  SET  SYM80L  CONFIGURATION  DESCRIPTION 

(AT113Q)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  TBOtSt 

(ATI  132)  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ATI  134)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ATI  136)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T901S1 


ORB INC 
-1.300 
-1.300 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


MACH  .90 
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BETA 


UA TA  SET  SYMBOL  CONF l OUR A T I ON  DESCRIPTION 

<AT113Q)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 

< ATI  132)  Za  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

t ATI  134  ) O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<AT1136)  CD  m3Fc  7WT  544X  LAUNCH  VEHICLE  STUDIES  T901 SI 


ORBtNC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

-1 . SCO 

0.023 

0.009 

0.000 

SREF 

T . t*800 

SO.  IN 

-1 . 300 

0.023 

0 . QQQ 

0.000 

LREF 

2 .0280 

IN. 

0 , QQQ 

0.023 

0.000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

0.000 

0 .000 

XMRP 

3 . 3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1. 00 
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cbl  cyn 


BETA 


OATA  SET  SYMBOL 

( ATI 1 SO ) Q 

< ATI 132)  Q 

< ATI  134  ) 

(ATI I 36  > 


8 


configuration  description 

Asfc  TWT  344 X LAUNCH  VEHICLE  STUOIES  T901S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES  T9Q1S1 


ORB INC  TS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


-1.300 

-1.300 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.SSOp 

2.0200 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SO. tN. 
IN. 
tN. 
tN. 

IN. 

IN. 

SCALE 


MACH 


1.10 
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CBL  CYN 


>- 

u 


BETA 


BETA 


Data  set  symbol  configuration  description 

(ATI  130)  Q NSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T901  SI 
( ATI  1 32  ) * Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 
(ATI  134)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 
< ATI  136)  □ MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 


ORBING 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1.5QO 

0.023 

0.000 

0.000 

SREF 

T.8800 

SQ.  tN 

-1 .300 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

2MRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

maCh 


1.20 
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CBL.  CYN 


BETA 


BETA 


OATA  SET  SYMBOL 
C ATt  130)  Q 
(AT1132)  Zi 
< ATI  1 34  ) 

< ATI  136  ) 


8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  54 4 X LAUNCH  VEHICLE  STUOtES 
M3FC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTlONS 


T902SI 

T902S1 


ORB  INC 
-1 .500 
-1.300 
0.000 
0.000 


VS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

VHRP 

2NRP 

SCALE 


T . 9600 
2.0260 
4.4600 
3.3600 
0.0000 
0.2460 
0.0040 


SQ  . t N . 
IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.45 
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! 


CBL  CYN 


> 

u 


BETA 


.29 

.19 

.09 

.00 

-.09 

-.19 

-.29 


— 1 — I — 1 — 

— t — i — i — 

1 1 1 

— r f — f — 

— 1 — 1 — 1 — 

— r— i — i — 

— 1 — 1 — 1 — 

— r— 1 — i — 

— i — i — i — 

— i — i — r 

— i — i — i — 

— r — i — i — 

..  1 

^ 

8 

t* 

"g= - 

U 

8- 

— 8-i 

— £ 

- 

® -lO  -8  -6  — 4 -p  n 

a 4 ‘ ‘ 

— * — * — . — i — . — . . i 

BETA 


BETA 


data  set  symbol 

( A71 130  > 

< ATI  132  ) 

< ATI 134  ) 

( ATI 136 ) 


8 

8 


CONF  I OUR AT l ON  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T 902 SI 
T902S1 


ORB l NC 
-1 .500 
-1 .500 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T . 8800 
2 . 0200 
4.4600 
3.3600 
O.OOQO 
0.2480 
0.0040 


SO . IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.95 
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BETA 


DATA  SET  SYMBOL  COMF1  DURATION  DESCRIPTION  CRB  INC  YS  ELEVTR  RUOOER  REFERENCE  INFORMATION 


(ATllSO)  C 

J OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

-t .500 

0.083 

0.000 

0.000 

SREF 

r.asoo 

SO.  IN 

< ATt  t 32  ) Z 

\ MSFC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T908S1 

-1 .SOO 

0.083 

0.000 

0.000 

LREF 

8.0880 

IN. 

(A7I134}  £ 

i ATI  13©  1 L 

> HSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T9C8S1 

0*000 

0.083 

0.000 

0.000 

BREF 

4.4800 

IN. 

J OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0,000 

0.083 

0.000 

0.000 

XHRP 

3.3800 

IN. 

VNRP 

0.0000 

IN. 

8MRF 

0.8480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48  PAGE  253 


BETA 


OATA  SET  3YM80L  COMF1  OUR ATI ON  DESCRIPTION 

<A7li30)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

< A71 1 32 ) Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

<A7tl34>  O MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

< ATI  136)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

-1 .500 

0.023 

0.000 

0.000 

SREF 

7.9800 

SQ.tN 

-1.500 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0 . 000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET  SYMBOL 

COMF1  CUR ATI ON  DESCRIPTION 

ORBING 

YS 

ELEVTR 

RUOOER 

REFERENCE  IN.  ORMATION 

<671099  ) Q 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  3TU0IES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.9800 

SO.  IN 

<671091  ) TZ 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0 .023 

0.000 

0.000 

LREF 

2.0260 

IN. 

<e7H17>  O 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4900 

1^. 

<671119)  □ 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUOIES 

TSOI  S9 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3900 

IN. 

YMRP 

0.0000 

tN. 

ZHRP 

0.2490 

!N. 

SCALE 

0.0040 

SCALE 

MACH  .90 
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ANGLE  GF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol  configuration  description 

(B71089)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T30I SI 

(871091)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ert 1ST)  o DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<B7U19>  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301 S6 


ORB INC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0 .000 

0.023 

0.000 

0.000 

SREF 

7.0800 

SQ  . tN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN,. 

SCALE 

0.0040 

SCALE 

MACH 


90 
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nmmi 


AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL  COMF1 OURATION  DESCRIPTION 

( B71 099  ) * O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOt  SI 

(BT1091)  55  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

CBTltlT)  O OATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 

(B71119)  □ MSFC  TWT  344X  LAUNCH  VEHICLE  STU01E3  TSOI  SO 


CRB INC 

vs 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.0000 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4000 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3000 

IN. 

* 

YMRP 

0.0000 

IN. 

ZMRP 

0.2400 

IN. 

* 

SCALE 

0.0040 

SCALE 

MACH 


90 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


UAIA  SET  SYMeOt 

< 671099  ) 

<671091 ) 

< B71 117) 

< 671 119) 


9' 

8 


CONTI  OUR A T I ON  DESCRIPTION  ORBINC 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1  0.000 
OATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS  0.000 
DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS  0.000 
MSTC  TWT  344 X LAUNCH  VEHICLE  STUOIES  T301 S6  0.000 


VS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7. 9800 
2.0280 
4.4600 
3.3600 
0.0000 
Q .2460 
0.0040 


SO. IN. 
IN, 

IN. 

IN. 

IN. 

tN. 

SCALE 


MACH 


.90 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  SRM  ROCKET  NOZZLES 

to  ^ r r— i i — r — i — i~*  t “t — f — i — i — i — I 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(671099)  . Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOtSI 

(871091  ) G OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(B71117)  O OATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 

(B7tll9)  □ MSFC  TWT  544X  LAUNCH  VEHtCLE  STUDIES  TSOISS 


ORBINC 

VS 

CLCVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 • 9800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZNRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALC 

MACH  .90 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  STMBOL 


< B71Q89  ) 

< B 71 09 1 ) 

< B71 117) 
<671 119) 


2 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 


T301S1 

T302S1 

T301S6 


ORB INC  VS 
0.000  0.023 

0.000  0.023 

0.000  0.023 
0.000  0.023 


ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

T.aaoo 

SO.  IN 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.20 
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ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
( 871099  ) ' Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( 071091  ) L±  MSFC  TWT  S44X  LAUNCH  VEHICLE  STU01ES 

<B7111T>  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 

<671119)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOESt 

T3C2S6 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7. #800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

tN. 

0.000 

0.023 

0.000 

O.OOU 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZNRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET1 SYMBOL 


< 671089  ) 
<671091 > 
<e71 117  > 

< 671 119  ) 


8 

8 


CONTI  CUR AT ION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
Msrc  TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T302SI 

T3C2S6 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7. 0600 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( B71 069  > Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOtCS  TSOI  SI 

( BT1 09 1 ) 23  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T302S1 

< BTt  1 1 ▼ J O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

CBV1119)  Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES  TSOI  SC 


CRB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T • 9 900 

SO.  IN 

0.000 

0.02S 

0.000 

0.000 

LREF 

2.0290 

tN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4900 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3900 

IN. 

YMRP 

0.0000 

tN. 

2HRP 

0.C490 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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normal  force  coefficient,  cn 


-O.l 

-0.2 

-0.3 

-0.4 

-0.3 

-o.e 

-o.r 

-o.e 

-0.9 

-1  .o 

-t  .1 
-1  .2 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OATA  SET  SYMBOL  CONFI  CURAT  I ON  DESCRIPTION 

<B7toes>  Q DATA  NOT  AVAILABLE  FCR  ALL  CONDITIONS 

(071 09 i ) £5  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 

^ ® 71 117)  o MSFC  TWT  344^  LAUNCH  VEHICLE  STUDIES  T302S6 

(071119 ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

Y$ 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

t.ssoo 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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t rtf  i t tt ?*| TTTTiTr i*r  i it  i r | rrn 


normal  force  coefficient,  cn 


effect  of  srm  rocket  nozzles 


DATA  SET  STMBOL  CONFIGURATION  DESCRIPTION  ORBINC  TS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(B71Q69)  C 

3 data 

NOT 

AVAILABLE  POR  ALL  CONDITIONS 

0.000 

0.023 

0 • 000 

0.000 

SREF 

7 . 9900 

SO.tN 

<071091 ) Z 

5 Hsrc 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

^ 0.000 

LREF 

2.0290 

IN. 

(B7U17)  < 

> MSPC 

TWT 

S44 X LAUNCH  VEHICLE  STUDIES 

T302S6 

0.000 

0.023 

0.000 

0.000 

BREP 

4.4600 

IN. 

(571119)  L 

J DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

^ ' 

YNRP 

0.0000 

IN. 

IMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  SRM  ROCKET  NOZZLES 

tq  r r t t i r i i i - i r i i r r r i 


► 1 
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-to 
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- 4 

- a 

0 

a 

4 

e 

8 

to 

ANGLE 

OF  AT 

TACK.  ALPHA.  DEGREES 

DATA  SET  SYMBOL 

CONFIGURATION  description 

ORB INC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(871049)  Q 

MSFC 

TWT 

544  X LAUNCH  VEHICLE 

STUDIES 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

7. 9*00 

SO  . 1 

<671091  ) C 

MSFC 

TWT 

®4  4 X LAUNCH  VEHICLE 

STUDIES 

T 302 31 

o.ooa 

0.023 

0.000 

0.000 

LREF 

2 .02*0 

IN. 

(Bn  lir)  o 

OATA 

NOT 

A VAILAOLC  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

OREF 

4.4600 

I N . 

*671119)  LJ 

H3FC 

TWT 

944 X LAUNCH  VEHICLE 

3TU0IES 

T30tS6 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

o.aaoa 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCAL 

MACH 


1.20 
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rt  r i~r 


AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  of  srm  rocket  nozzles 

• •Q  r T r't  r-f  f-i"  * f » r t * - 1 — t i ~"r*  * r*”'i  *r — r~r'  “r  r 


F — t — r r T*l  T I I r"*F  F III  I t r » T 


.«»  — 


.CO 


• 19 


•o5.r“ 

-to 

* 

- 9 - 6 - 4 

- 8 

0 

8 

4 

• 

9 

i 

to  . 

1 

ANGLE 

OF  ATTACK,  ALPHA.  OEGREES 

OATA  SET  SYMBOL 

CONE I CUR  ATI ON  DESCRIPTION 

ORB INC 

TS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

<BTtOS9>  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

O.OQO 

0 .023 

0.000 

0.000 

SREF 

7.6600 

SO.  IN, 

<671091 ) 23 

MSEC 

TWT 

S44X  LAUNCH  VEHtCLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

ten  it?)  O 

MSEC 

TWT 

34*X  LAUNCH  VEHICLE  STUDIES 

T302S6 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

<871119)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

tN. 

VMRP 

0.0000 

IN. 

2 NRP 

Q.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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AXIAL  FORCE  COEFFICIENT.  CA 


f r ?~-f  r 


EFFECT  OF  SRM  ROCKET  NOZZLES 

60  r "*  r“‘»  i * r r r r*  i -I  I * . 


» » I » • » I * t i I i i i » i t i 


ANGLE 


data  set  symbol 

(B71Q99)  Q 
<671091  ) £$ 

(671117)  <> 

<671119)  (_) 


CONE I OUR  ATI ON  DESCRIPTION 
DATA  NOT  A VA I LADLE  FOR  ALL  CONDITIONS 
MSEC  TWT  94 4 X LAUNCH  VEHICLE  STUOIES 
MSEC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


OF  ATTACK.  ALPHA.  DEGREES 


Tsoasi 

TSOSS6 


ORB INC 

vs 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

Q.OQO 

0.023 

0.000 

0.000 

SREF 

7.8800 

sa.  in 

o.ooa 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

Q.OQO 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0. 0040 

SCALE 

MACH 


1.95 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


1 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  SET  SYMBOL  configuration  description 
(B71Q99)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUOtES 

(BTJQ91  ) G MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 

(BTttlT)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(B71119>  LJ  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


ORB INC 

YS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

T301S1 

0 .OOQ 

0.023 

0.000 

0.000 

SREF 

r .seoo 

SO.  IN 

T3C2S1 

0.000 

0.023 

0.000 

0.000 

LREP 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

T301S6 

0.000 

r*.Q23 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZNRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  SRM  ROCKET  NOZZLES 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

data  set  symbol  CONFIGURATION  description  orbinc  ys  elevtr  ruoder  reference  information 

<eriQA9)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  Q.000  0.023  0.000  0.000  SREF  7.6800  SO. IN. 

CB71091)  ZJ  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T302S1  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

(671117)  O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T3C2S6  0.000  0.023  0.000  0,000  BREF  4.4600  IN. 

<671119)  [J  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  XMRP  3.3600  IN. 

YMRP  0,0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


1.46 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


effect  of  srm  rocket  nozzles 


ANGLE  OF  ATTACK#  ALPHA#  OEGREES 


DATA  SET  SYMBOL  CONF l OUR ATI ON  DESCRIPTION  CRB  INC  Y3  ELEVTR 
( 071099  ) O 0ATA  NOT  AVAILABLE  for  ALL  CONDITIONS  0.000  0.023  0.000 
( B 71 091  > 23  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302SI  0.000  0.023  0.000 
(BT111T)  O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES  T302S6  0.000  0.023  0.000 
(071119)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000 


RUOOER  REFERENCE  INFORMATION 


0.000 

SREF 

7.8900 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

tN. 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

2HRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set 

( 871069  > 

< BT1 Q91  ) 
<871 117) 

< 871  1 1 9 ) 


SYMBOL 

8 

8 


CONFIGURATION  description 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUDIES 


ORB  INC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

T301S1 

0.000 

0.023 

O.QOO 

0.000 

SREF 

T.8600 

SO.  IN 

T302S1 

O.QOO 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

T301 S6 

0.000 

0.023 

0.000 

0.000 

XMRP 

3 . 3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  SRM  ROCKET  NOZZLES 

• to  *T  ' r i t t i t ' t i -i  i -r  i ■ 'f  t , — i — i — I — r~r — r~~| — i — t — r — 9 — i — r — , r -T  T.  r^  | i r i i » i i I * * 1 “1 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 

CRB l NC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  T.9900  SO.tN. 

0.000  0.023  0.000  0.000  LREF  2.0290  IN. 

0.000  0.023  0.000  0.000  BREF  4.4900  IN. 

0.000  0.023  O.QOO  0.000  XMRP  3.3900  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2490  IN. 

SCALE  0.0040  SCALE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(BT1099)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(671091)  G MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T302S1 

(B71117)  O MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES  T3C2S9 

(671119)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


MACH 


1 .46 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  SRM  ROCKET  NOZZLES 

•M  r r r ‘ T * r r r r r r — t i“  » t t f r i — t T- - T — r — ^ — . 


.t« 


^ r “r  T t i"“l  ~r  ' r r r | r i i 


1 r i l » r r -» 


ANGLE 


data  set  symbol 


< e71QA9  ) 
<eTiQ9i  j 
< BTtl  1 7 ) 
<B7t  t t9  ) 


8 

•8 


CONFIGURATION  description 


OATA 

MSFC 

MSFC 

DATA 


NOT  AVAILABLE  FOR  ALL  CONDI TIONS 
TWT  544X  LAUNCH  VEHtCLE  STUDIES 
TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES 
NOT  AVAILABLE  FOR  ALL  CONDITIONS 


MACH  1.95 


HP  ATTATK. 


T 302 SI 
T302S6 


ORB  I NC  YS 
0 .000  0.023 
0.000  0.023 
0.000  0.023 

0.000  0.023 


ELEVTR  RUDDER  REFERENCE  INFORMATION 


0.000 

0.000 

SREF 

0.000 

0.000 

LREF 

0.000 

0.000 

BREF 

0.000 

0.000 

XMRP 

YMRP 

ZMRP 

SCALE 

7 . 6800 

SO  . I N 

2.0200 

IN. 

4 . 4600 

IN. 

3 .3600 

IN. 

0 .0000 

IN. 

0.2460 

IN. 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


i i i 1 3 


EFFECT  OF  SRM  ROCKET  NOZZLES 


PITCHING  MOMENT  COEFFICIENT,  CLM 


data  SET  symbol  CONFIGURATION  description 

(871099  ) Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T3C1 SI 

<871091  > ZA  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T302S1 

(871117)  o DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(B71H9)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301S6 


ORBINC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

O.QOQ 

0.023 

0.000 

0.000 

SREF 

7.0800 

SO  . IN 

0 .000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

O.QOQ 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

2MRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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U_U 


NORMAL  FORCE  COEFFICIENT.  CN 


.4  .9  .2  .1  .Q 

PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 
(B71099  ) 
( B71 091 ) 
( BTt 117) 
( B 71  1 19  ), 


SYMBOL 

8 

8 


CONFtCURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSrc  TWT  54 A X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  54  4 X LAUNCH  VEH l CLE  STUD  I ES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T3C2St 

T302S6 


ORB INC 

YS 

ELEVTR 

RUDOER 

. REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7. 9800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MA£H 


1.46 
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277 


normal  force  coefficient,  cn 


EFFECT  OF  SRM  ROCKET  NOZZLES 


PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symbol 

configuration  description 

ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(671089)  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

D.QOQ 

0.023 

0.000 

0.000 

SREF 

7.8000 

SO.  IN 

(B71U91  ) Q 

MSFC 

TWT 

944 X LAUNCH  VEHICLE  STUOIES 

T302SI 

O.OQQ 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<071117)  £> 

MSFC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T302S6 

Q.OQO 

0.023 

0.000 

0.000 

BREF 

4 . 4600 

IN. 

< 071 119)  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

O.OQQ 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MApH 


1.95 
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CBL  CYN 


BETA 


BETA 


BETA 


DATA  SETT  STMeOL 


< A71090  ) 
(AT1Q92  ) 

( Art 1 1 9 ) 

( ATI 120  ) 


2 .■ 

8 


CONFIGURATION  description 
HSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUOIES 


TSOI  SI 
TSOIS6 


ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

Q .000 

0 .023 

0.000 

0.000 

SREF 

r.aaoo 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0 .000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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CBL  CYN 


EFFECT  OF  SRM  ROCKET  NOZZLES 


BETA 


BETA 


data  set  symbol 
( ATI 090  ) Q 

(ATI 092  ) 2_£ 

( ATI 119) 

( ATI  120  ) 


LJl 

8 


CONFI CURAT I ON  DESCRIPTION 
MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUOIES 


T 301  Si 
T 302 SI 


T301S6 


ORB  I NC 
0.000 
O.QOQ 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 
O . 000 
0.000 
0.000 
0.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


7.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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EFFECT  OF  SRM  ROCKET  NOZZLES 

»>  1 r f | i r - r-  i -i  ( ~ r-  | i-  r i — : " i — i — r 


-» — t — I — i — r~r — r-  > — r— t-|-'  ' ’ " * ' I ' 

j 1 — (- | i 

X_ 1 — . 


BETA 


DATA  SET  SYMBOL  CONFIGURATION  DESCR  t PT ION  ORB INC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(A71090)  C 

D data 

NOT 

AVAt LADLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8900 

SO.  tN 

CAT1Q92)  Z 

A MSPC 

TWT 

54  4 X LAUNCH  VEHICLE  STUDIES 

T 302 31 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( ATI  1 1 A > < 

) MSrr 

TWT 

54  4 X LAUNCH  VEHICLE  STUD  t ES 

T3C2S6 

0.000 

0.023 

0.000 

0.000 

BREF 

4 . 4600 

IN. 

( ATI  120)  [_ 

J DATA 

NOT 

A VA! LADLE  FOR  ALL  CONDI TIONS 

0.000 

0.023 

Q .000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


oata  set 

( BT 1 099  1 
{ BT  1 09 1 ) 
CBT109T  ) 
( BT 1099 > 
( BT 1 103  ) 
< CT1 lOl  ) 


SYMBOL 


CONFIGURATION  DESCRIPTION 
MSEC  TWT  54  4 X LAUNCH  VEHICLE  STUDIES  TSOI  St 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  TSOISI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  TSOISI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

>10.000 

-10.000 


RUDDER 

reference  information 

0.000 

SREF 

t.ssoo 

SO. IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2 MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .60 
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* 


PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  OF  ARBITER  ELEVONS  AT  ZERO  ORBITER  1NCI0ENCE 


T—r~  r~  x ”y~t — r * f r-  r t 


wAiA  3ET  SYMBOL 

t BT 1099)  Q 

< BT1091  ) Zi 

< BT 1 097  > O 

IBTia**)  Q 
•BT11Q3) 

< lOl  ) P\ 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


- 2 

0 

e 

4 

6 

8 

10 

1 

OF  ATTACK.  ALPHA.  DEGREES 

ORBINC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

TSOI  SI 

0.000 

0 .023 

0.000 

0.000 

SREF 

T .6800 

SQ. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

TSOISI 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

TSOI  SI 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MAqH 


80 
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rt  rrt  rnrr 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.023  0.000  0.000  SREF  T.9900  SO. IN. 

0.023  0.000  0.000  LREF  2.0290  IN. 

0.023  10.000  0.000  BREF  4.4600  IN. 

0.023  10.000  0.000  XMRP  3.3600  IN. 

0.023  -10.000  0.000  YMRP  0.0000  IN. 

0.023  -10.000  0.000  ZHRP  0.2490  IN. 

SCALE  0.0040  SCALE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBtNC 
( BT 1099)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301 31  0.000 
(BT1091)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 
(BT109T)  O MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T301S1  0.000 
( BT  1 099  ) fj  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 
(BTllOS)  l£  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T301S1  0.000 
(Briton  ft  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 
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MACH 


90 


PITCHING  MOMENT  COEFFICIENT.  ClM 


OAT  A SET  SYMBOL 
( 871099 > 

( 87 1091 > 
(871097  > 

< 871099  ) 
(871103) 

( 871 lOl > Q 


8 

6 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  conditions 


T301S1 
TSOIS! 
TSOI  SI 


ORB INC 

VS. 

ELEVTR 

RUDDER 

reference  information 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8900 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280  , 

IN. 

0.000 

0.023 

to. 000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

to. 000 

0.000 

XNRP 

3.3800 

tN. 

0.000 

0.023 

-to. 000 

0.000 

VMRP 

0.0000 

IN. 

0.000 

0.023 

-to. 000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MAQH 


1.10 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  SYMBOL  CONFIGURATION  description 
MSFC  TWT  94  4 X LAUNCH  VEHICLE 
MSFC  TWT  S44X  LAUNCH  VEHICLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 
MSFC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  944  X LAUNCH  VEHICLE 


< BT 1099 ) 
<BT1091 ) 
<871097  > 

< 87 1 099  ) 
ten  ios  > 
< eri ioi  ) 


g 


ORB INC 

YS 

STUDIES 

TSOISI 

0.000 

0.023 

STUDIES 

T3C2S1 

0.000 

0.023 

STUDIES 

TSOISI 

0.000 

0.023 

STUDtES 

T3C2S1 

0.000 

0.023 

STUDIES 

TSOlSt 

0.000 

0.023 

STUDIES 

T302S1 

0.000 

0.023 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

7 . B 800 

SQ  . IN 

0.000 

0.000 

LREF 

2.0280 

IN. 

10.000 

0.000 

BREF 

4.4600 

IN. 

10.000 

0.000 

XMRP 

3.3600 

IN. 

10.000 

0.000 

YMRP 

0 . 0000 

IN. 

10.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 
< BT1099 ) 
(BTI09t  ) 
( 0T109T  J 
( 071 099  ) 
( BTl 103 ) 
( BTllOl  ) 


8 


configuration  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544  X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T . 8800 

SQ  . IN 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

tN. 

0.000 

0.023 

.10.000 

0.000 

BREF 

4.4800 

IN. 

T302S1 

0.000 

0.023 

10.000 

0 .000 

XMRP 

3.3800 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T302S1 

0.000 

0.023 

-10.000 

0.000 

ZHRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

PAGE 


MACH 


1.46 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


8 


data  set  symbol 

<671089  ) 

< 671091  ) 

<671097  > 

< 671099 ) 

<671103  ) 

<671101  ) 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  T302S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T302S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  T302S1 


ORBINC  VS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMP.P 

YMRP 

ZMRP 

SCALE 


T.  8800 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.95 
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ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


data  set  symbol 

( 071089  ) 

(671091 > 

( 071097  ) 

( 671099  ) 
(071103) 

(071101  ) Q 


8 

a 


CONFIGURATION  description 
data  not  AVAILABLE  FOR  all  conditions 

MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
data  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUOIES 


ORB INC 

vs 

CLEVTR 

0.000 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T302S1 

0.000 

0.023 

1 0 . 000 

0.000 

0.023 

-10.000 

T302S1 

0.000 

0.023 

-10.000 

RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

7.8600 

SO.  IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

VMRP 

0.0000 

tN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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NORMAL  FORCE  COEFFICIENT.  CN 


data  set  symbol 

< 0T1O89  ) 

( 671091  ) 

( 071 097  ) 

C 671099  ) 
(671103) 
(671101)  Q 


s 

§ 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

Y3 

CLEVTR 

TSOI  SI 

0.000 

C .023 

0.000 

0.000 

0.023 

0.000 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

TSOI  SI 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

reference  information 

0.000 

SREF 

7.6600 

SO.  IN 

0.000 

LREF 

2.0280 

IN^. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

.60 


MACH 


PAGE  293 


NORMAL  FORCE  COEFFICIENT.  CN 


0.6 


0.9 


0.4 


0.9 


Q.t 


0.1 


0.0 


-0.1 


-0.2 


-0.3 


-O.S 


-O.T 


-o.e 


-o.o 


-1.0 


t — • — 1 — ' — 

h ; 

— 1 — t — t — 

• i — r — i 

\ » 1 ! 

—t — » — i — 

i — i — r— 

— 1 — l 1 

— 1 1 — | — 

— i — * — r — 

■ i — r — r 

-i-r-r- 

“r“'”T  3 

y 

0- —+ 

4 

4 

E>—  -- 

-T 

3 

ts.  3 

1 

-4 

-* 

v ^ 

i~P 

2T 

4 

-4 

4 

-* 

'V 

* 

4 

4 

-1 



3 

4 

^ 

- 

■ 

BR 

Hi 

z 

| 

Hi 

«j 

z 

KMl 

— 

1 

Hi 

■5 

Wk 

| 

MB 

-X 

- 

^ 

/ 

- 

— 

z 

hMB 

| 

z 

19 

n _ 

— 

: 

t 871069  ) 

8 

HSFC 

TWT 

<871091 > 

DATA 

NOT 

< 871097  > 

O 

MSFC 

TWT 

< 871099  ) 

0 

DATA 

NOT 

< e7i io3 > 

H3FC 

TWT 

< 871101 > 

DATA 

NOT 

COWFIwuRATION  DESCRIPTION 

54  4 X LAUNCH  VEHICLE  STUDIES 
AVAILABLE  TOR  ALL  CONDITIONS 
544 X LAUNCH  VEHICLE  STUDIES 
AVAILABLE  TOR  ALL  CONDITIONS 
544X  LAUNCH  VEHICLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 


. 1 . ^ 

- z 

1 , 

0 

L— . • 

2 

1 

4 

. . I 

6 

—.I  ■ , 

8 

u . . 1 

10 

1 

OF  ATTACK.  ALPHA.  OEGREES 

ORB INC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

T301S1 

Q.OQQ 

0.023 

0.000 

0.000 

SREF 

7.9800 

SQ. IN, 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

TSOI  SI 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


.80 
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NORMAL  FORCE  COEFFICIENT.  CN 


8 


data  set  symbol 

( 071009 ) 

( 07 1 09 1 > 

, < 071097  > 

( B 7 1 099  > 

C 071 103  ) 

(071101 > 


CONF I CURAT ION  DESCRIPTION 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  TSOIS! 
DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T301S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOI  St 
OATA  not  AVAILABLE  for  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREP 

LREF 

BREF 

XNRP 

YMRP 

2MRP 

SCALE 


7.6800 

2.0260 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.90 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 
<671099)  Q 
<071091)  S 
<071097) 

< 071099  ) 

< 071 103  ) 

< B71 101  ) 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  TSOI  SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0 . 000 
0.000 
0.000 
0.000 
0.000 
0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


1. 00 
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NORMAL  FORCE  COEFUCIENT.  CN 


ft  rtt  | it  n t ? ? t»  i n rr 


NORMAL  FORCE  COEFFICIENT . CN 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


ORBINC  YS 


ELCVTR  RUDDER 


REFERENCE  INFORMATION 


< 671099 ) 
(671091 ) 

< BTIQ97  ) 

< 671099  > 

< en  103  > 
« B71 101  ) 


8 


MSFC  TWT  344X  LAUNCH  VEHtCLE 
MSFC  TWT  344 X LAUNCH  VEHICLE 
MSFC  TWT  344X  LAUNCH  VEHICLE 
MSFC  TWT  344X  LAUNCH  VEHICLE 
MSFC  TWT  344X  LAUNCH  VEHICLE 
MSFC  TWT  94  4 X LAUNCH  VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 

STUOIES 

STUOtES 


T301S1 
T302S1 
T301S1 
T302S1 
T301 St 
T302S1 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7,8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. tN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MAQH 


1.20 
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NORMAL  FORCE  COEFFICIENT.  CN 


OATA  SET  SYMBOL 
( B710S9  ) 

{ BT1091  ) 

(671097  >, 

< 671099  ) 
(671103) 

C 671101  > Q 


8 

a 


CONE I CURAT ION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344X  LAUNCH  VEHICLE  STUDtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUOIES 


ORB INC 

YS 

CLEVTR 

0.000 

0.023 

0.000 

T3Q2S1 

0.000 

0.023 

0.000 

0.000 

0.023 

1 0 . 000 

T 302 SI 

0.000 

0.023 

to. 000 

0.000 

0.023 

•10.000 

T302S1 

0.000 

0.023 

-10.000 

RUOOER 

REFERENCE  INFORMATION 

0.000 

SREE 

7.6600 

SO.  IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREE 

4.4600 

IN. 

0.000 

XMRE 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZHRP 

0.2460 

IN. 

SCALE 

0 . 0040 

SCALE 

MACH 


1.46 
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normal  force  coefficient,  cn 


EFFECT  OF  ORBITER  ELEVONS  AT  ZERO  ORBITER  INCIDENCE 

O.T  f r'  » * ~ ‘ 


0.6 


0.4 


-0.3 


8 


UAIA  set  symbol 

<671099  ) 

<671091  ) 

<671097 ) 

< 671099 ) 

< 071103  ) 

< 6711  Ot  >' 


-to 


CONFIGURATION  description 
OATA  NOT 
MSEC  TWT 
OATA  NOT 
NSPC  TWT 
OATA  NOT 
HSFC  TWT 


AVAILABLE  FOR  ALL  CONDITIONS 
544X  LAUNCH  VEHICLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 
544 X LAUNCH  VEHtCLE  STUDIES 
AVAILABLE  FOR  ALL  CONDITIONS 
344X  LAUNCH  VEHtCLE  STUDIES 


- 2 

— . 1 . . 

0 

1 

2 

1 

4 

1 

6 

l 

6 

I — 

10 

1 

OF  ATTACK.  ALPHA.  OEGREES 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

a.oao 

0.023 

0.000 

0.000 

SREF 

7.6800 

SQ. IN, 

T3C2S1 

a.  ooo 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

a.ooo 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

T302S1 

O.QDO 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YHRP 

0.0000 

IN. 

T 30231 

0.000 

0.023 

-10.000 

0.000 

2MRP 

0.2480 

TN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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normal  force  coefficient,  cn 


Q.l 
0.9 
0.4 
0.9 
0.2 
0.4 
0.0 
-0.4 
-0.2 
-0.9 
-0.4 
-0.9 

-o  .e 

-O.T 

I 

| -o.e 

-0.9 
-4  .O 
-4.4 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


OAT A SET  SYMBOL 

< BT 1099  ) 

(07109*  ) 

( 071097  ) 

( BT  t 099  ) 

< B T 1 1 03  ) 

(071101  ) Q 


8 

$ 


CONFIGURATION  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STU0IE3 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T .8900 

SO.  tN 

T302S4 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

40.000 

0.000 

BREF 

4.4600 

IN. 

TSOSS4 

0.000 

0.023 

40.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-40.000 

o.ooo 

YMRP 

0.0000 

IN. 

T302S4 

0.000 

0.023 

-40.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


3.48 
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normal  force  coefficient,  cn 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


oata  SET  SYMBOL. 

< BT1O09  ) 

< B7109t  ) 

<871097 ) 

<871099 ) 

< 871103  ) 

< 871101 ) 


9 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34  4 X LAUNCH  VEHICLE  STUOIES 


ORB INC 

0.000 

T 302 51  0.000 

0.000 

T302S1  0.000 

0.000 

T 302 SI  0.000 


Y3 

ELEVTR 

RUODER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

0.000 

reference  information 


SREF 

T . 8800 

30.  IN 

LREF 

2.0260 

VN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

!N. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

4.96 
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AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  ORBITER  ELEV0NS  AT  ZERO  ARBITER  INCIDENCE 


t — t — r-f  -r~  f -r-f-  r - r - r- f 


-to 

- • - • - 4 

ANGLE 

- * O > 4 

OF  ATTACK.  ALPHA.  OEGREES 

6 

S 

to 

tt 

SYMBOL 

configuration  description 

ORB INC 

YS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

O 

MSFC 

twt 

94 4 X LAUNCH  VEHICLE  STUDIES 

TSOtSl 

0.000 

0.023 

0.000 

0.000 

SREF 

7.SS00 

SO .IN. 

! G 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONOITtONS 

0.000 

0 .023 

0.000 

0.000 

LREF 

2.0200 

IN. 

8 

MSFC 

DATA 

TWT 

NOT 

944X  LAUNCH  VEHtCLE  STUDIES 
AVAILABLE  TOR  ALL  CONDITIONS 

TSOI  SI 

0.000 

0.000 

0.023 

0.023 

to. 000 
to. 000 

0.000 

0.000 

BREF 

XHRP 

4.4600 

3.3600 

IN. 

IN. 

TS 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUOIES 

TSOI  SI 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

' D 

data 

NOT 

AVAILABLE  FOR  ALL  CONOtTtONS 

0.000 

0.023 

-to. ooo 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

tN. 

SCALE 

MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL  CONF I CUR  ATI ON  DESCRIPTION 


< BT 1 089  ) 

< BT 1 09 I > 
( BT1097  ) 

( erioas  > 

< Brt  tos ) 

<entoi  ) 


8 


MSEC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T301S1 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T301 SI 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T30t SI 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


vs 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

“10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


80 


PAGE 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SEJ 
CBT1089 ) 
<871091 I 
C0TIO9T > 
<871 099 > 
< 071 1 OS  > 
(871101  ) 


SYMBOL  CONF1CURATION  DESCRIPTION 

8MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOI  St 
□ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
IS  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301 SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 


ORB INC  YS 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


7.8800 

2.0280 

4.4800 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

tN. 

IN. 

SCALE 


MACH 


.90 
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AXIAL  FORCE  COEFFICIENT.  CA 


UATA  SET 

SYMBOL. 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  information 

< 0T1O89  > 

Q 

MSEC 

TWT 

34  4 X LAUNCH  VEHICLE  STUDIES 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T.saoo 

SO  . t N 

<071091  ) 

23 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

< 071097  > 

£ 

MSFC 

TWT 

3 4 4 X LAUNCH  VEHICLE  STUDIES 

T301S1 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

< 071099  ) 

LJ 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

< ©71 1Q3  > 

IS 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDtES 

T301S1 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

<071101  > 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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AXIAL  FORCE  COEFFICIENT.  CA 


SET  SYMBOL  CONFIGURATION  DESCRIPTION 

MSFC  TUT  944X  LAUNCH  VEHICLE  STUDIES  TSOI  St 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TUT  9 4 4 X LAUNCH  VEHICLE  STUDIES  TSOtSt 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TUT  9 4 4 X LAUNCH  VEHICLE  STUOIES  TSOtSt 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0 . ODD 

0.023 

0.000 

0.000 

SREF 

7 » 8900 

34.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

tN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

tN. 

0.000 

0.023 

•10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

•10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

< BT 1099  ) 
(071 09 1 ) 
( 071097  ) 

< BT109S  > 
( 071103 ) 

< ert  tot  > 


8 


MACH 


1.10 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set 

< ©71039  J 

< ©71091  i 
< ©71097  > 
< ©7 1099 ) 

< ©7  1 1 03  > 
< ©711 01 > 


SYMBOL  CONFIGURATION  DESCRIPTION 
MSFC  TWT  54  4 X LAUNCH  VEHtCLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 
MSFC  TWT  S 44  X LAUNCH  VEHICLE 
MSFC  TWT  544 X LAUNCH  VEHICLE 
MSFC  TWT  544X  LAUNCH  VEHICLE 


3 

& 


ORBINC  YS 


EUCVTR  RUODER 


REFERENCE  INFORMATION 


STUDIES 

STUDIES 

STUDIES 

STUDIES 

STUDIES 

STUDIES 


TSOlsl 
7302 SI 
T301S1 
T302S1 
T301S1 
T302S1 


Q .000 
0.000 
0.000 
0.000 
0.000 
0.000 


0.P23 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


7. ©800 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL 
( BT1089  ) 

( 071091 > 

{ BT1Q9T  > 

( B7 1 999  ) 

(0711  OS  ) 

< 071 101  > Q 


2 

& 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 


ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 • 6800 

SQ.IN 

T302S1 

0.000 

0.023 

Q . 000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

T302S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3800 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T 302 St 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1.46 


PAGE 


309 


AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol 

< 671099  ) 

<871091  ) 

< 871097  I 

< 071009  > 
<071103) 

< ervioi  > 


8 

6 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDI TIONS 
MSEC  TWT  S 4 4 X LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 


ORB  INC 

YS 

ELEVTR 

O.QOO 

0.023 

0.000 

T 302 SI 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T302S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T 302 St 

0.000 

0.02(3 

-10.000 

} 


I 


RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4800 

IN. 

0.000 

XMRP 

3 .3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 
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AXIAL  FORCE  COEFFICIENT.  CA 


OATA  SET  SYMBOL 
( 671069 > 

< BT 1091  ) 

{ 071097 ) 

( BT1099 ) 

( ert los ) 

( ert  t oi  ) ft 


configuration  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 


T302S1 
T302S1 
T 302 St 


ORB INC 

YS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T . S800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


3.48 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol 

< e71Q99  ) 

<B71Q91 ) 

< 071097  ) 

< 671099  ) 

< B71 103 ) 

< e7  i ioi  ) 


8 

& 


configuration  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 44 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 


ORB INC 

v s 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6600 

SQ  . IN 

T3G2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

T 302 SI 

0.000 

0.023 

to. 000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-to. 000 

0.000 

YMRP 

0.0000 

IN. 

T 302 St 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

4.96 


MACH 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  GF  ATTACK,  ALPHA,  DEGREES 


data  set  symbol  cone t cur a t ion  description 

<071099)  Q HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301 St 

<071091?  Z3  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<071 097  ) O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1 

<071099)  LJ  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<071103)  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1 

<071101)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T .0800 

SO  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


8 


PAGE  3.14 


FOREBODY  AXIAL  FORCE  COEFFICIENT,  CAF 


OATA  set 

< 071089  ) 
C 07 1 09 1 > 
( 0T  t 097  > 

< 071099  ) 
107ltO3» 

t eri ioi  ) 


SYMBOL 


configuration  description 
MSFC  TWT  944X  LAUNCH  VEHtCLE  STUDIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHtCLE  STUDIES  TSOiSl 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUOIES  TSOiSl 
DATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 


ORBINC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


VS 

ELEVTR 

RUDOER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

*10.000 

0.000 

0.023 

*10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7.8800 

SO. IN, 

LREF 

2.0280 

IN. 

BREP 

4.4800 

tN. 

XMRP 

3.3800 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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MACH 


90 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


( BT 1 089  ) 

< BT  1 09 1 > 

< BT1Q97  ) 

< B71Q99  ) 

< B71 103  ) 
< BTt 101  ) 


2 


QNBINC  YS 


MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUOtES  T301 SI 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES  T301S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUOIES  T301S1 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


Q.OQQ 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALe 


T.eaoo 
2.0280 
4.4600 
3 . 3600 
0.0000 
0.2490 
0.0040 


SO. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


1.00 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


MApH 


1.10 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


.19 


.SO 


.29 


.20 


.IS 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OAT*  3c T SiHBOu  CONFIGURATION  DESCRIPTION 

<©T1089)  Q HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301 SI 
<B7t09l>  Zi  HSPC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T302S1 
(BT109T)  Q NSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T301SI 
<671099 ) □ HSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T302SI 
<B7U03  ) Ok  HSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T301S1 
<B7iioi)  Q HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  t NFORHA  T I ON 

0.000 

0.023 

0.000 

0.000 

3REF 

7 . 8800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XHRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YHRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

2HRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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F0REB0DY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL 

CONE  I OUR AT ION  DESCRIPTION 

ORB INC 

YS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

{ BT 1 089  ) Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

T.saoo 

SO.  IN 

(BT1Q91 > G 

MSFC 

TWT 

5 4 4 X LAUNCH  VEHICLE  STUOIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

tN. 

( BT109T  ) O 

OATA 

NOT 

AVAILABLE  for  ALL  CONDITIONS 

0.000 

0.023 

to. ooo 

0.000 

BREF 

4.4600 

IN. 

< BT 1 09 9 ) Q 

MSFC 

TWT 

94 4 X LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

(BTUQ3  ) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-to. 000 

0.000 

YMRP 

0.0000 

IN. 

(671101  >.  r> 

MSFC 

TWT 

94 4 X LAUNCH  VEHICLE  STUOIES 

T302S1 

0.000 

0.023 

-to. 000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 

1.46 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMQOL 

< BT 1 089  ) 

< BT1091  ) 

( BT 1 097  ) 

< 671099 > 
l 671 103) 
t 671101  ) 


8 

s 


configuration  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 


ORB l NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8600 

SQ  . I N 

T302Si 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

T 302 SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T 302 SI 

0.000 

0.023 

-10.000 

0.000 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 


PAGE 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  set  symbol 


{ BT 1,  08  9 ) 
(BT1091  ) 
< BT 1 097  ) 
( BT  t 099  ) 
t 07 l 1 03  > 
( emoi  » 


8 

& 


CONFIGURATION  DESCRIPTION 

data  not  available  for  all  conditions 

M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUOICS 


T 302 St 
T 302 SI 
T302SI 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


TS 

CLEVTR 

RUDDER 

0.023 

O.QOO 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7 . 8800 

SQ.  IN 

LREF 

2.0280 

tN. 

BREF 

4.4800 

IN. 

XMRP 

3.3800 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

3.48 


PAGE 


MACH 


321 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol  configuration  description 

(671089)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(971091)  G MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 

(B71097)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071099)  □ MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 

(971103)  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(671101)  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


T302S1 
T 302 St 
T302S  t 


ORB  INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS  ELEVTR  RUDDER 

0.023  0.000  0,000 

0.023  0.000  0.000 

0.023  10.000  0.000 

0.023  10.000  0.000 

0.023  -10.000  0.000 

0.023  -10.000  0.000 


REFERENCE  INFORMATION 


SREF 

T .8800 

SO.  IN 

LREF 

2.0280 

IN. 

BREF 

4 . 4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.9G 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


SET  SYMBOL  CONFIGURATION  DESCRIPTION 

MSFC  TWT  344X  LAUNCH  VEHICLE  STU01ES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES  TSOISI 
DATA  NOT  available  for  ALL  conditions 
MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES  T301 SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

TS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

S3.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3800 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

t 071089  ) 
(071091  ) 
< BTl 09T  ) 
( BTl 099  ) 
(071103) 
(071101  ) 


8 


& 


.60 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK,  ALPHA.  OEGREES 


DATA  SET 

SYMBOL 

CONE l CORATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< 0T1O89  ) 

0 

MSFC 

twt 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0.  ODD 

0.023 

0.000 

0.000 

SREF 

7 . 8 800 

SQ  . I N 

t B71 09 I ) 

ZA 

DATA 

not 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2 . 0280 

I N . 

< BT 1 097  ) 

< BT 1 099  ) 

8 

MSFC 

DATA 

twt 

not 

344X  LAUNCH  VEHICLE  STUOtES 
AVAILABLE  FOR  ALL  CONDITIONS 

T301S1 

0.000 

0.000 

0.023 

0.023 

10.000 

10.000 

0.000 

0.000 

BREF 

XMRP 

4.4600 
3 . 3600 

IN. 

IN. 

< 871 103  > 

LA 

Q 

MSFC 

twt 

344X  LAUNCH  VEHICLE  STUOIES 

T301S1 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0 . 0000 

IN. 

( BT1 101  ) 

data 

not 

AVAILABLE  FOR  ALL  CONDITIONS 

0 . 000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH  .80 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL. 


( BTtO«9 > 
( 0T1O91 > 
(BT1097  ) 
( 0 T 1 099  ) 
(6711 03  ) 
< BT1  IOI  1 


8 

5 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

r . eaao 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

tN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

tN. 

TSOI  St 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 


90 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set  symbol 

< BT1 009  ) 
t ©T 1091  ) 
t ©Tt09T  ) 

< ©T  t 099  ) 

< BT1 tos ) 

* srt  toi  > 


8 

6 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94  4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

T301S1 

O.OQQ 

0.023 

0.000 

□ . 000 

0.023 

0.000 

T301 St 

0.000 

0.023 

to. 000 

0.000 

0.023 

10.000 

T30131 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUODER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4 .4600 

IN. 

0.000 

X MRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN, 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

1.00 


MACH 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET  SYMBOL 
< BT 1099  ) 

<671091  ) 

< 671097  ) 

< 671099  ) 
(671103) 

< 671101  ) Q 


8 

& 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0.000 

0.023 

0.023 

0.000 

0.000 

TSOI  SI 

0.000 

0.000 

0.023 

0.023 

10.000 

10.000 

TSOtSl 

0.000 

0.000 

0.023 

0.023 

-10.000 

-10.000 

RUDDER 

REFERENCE  INFORMATiON 

0.000 

SREF 

7.6800 

30.  IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

VMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


**  * * O 2 4 

ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


* * 3ti  dTUB'JL. 

< 071009  ) 

<071091  ) 

< 071097  ) 

< 071099  ) 

< 071 103  ) 

< BT1 101  ) 


8 

& 


CONFIGURATION  description 
HSFC  TWT  94 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES 


TSOISl 
T302SI 
T301S1 
T302S1 
T301S1 
T302  SI 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  information 

0 . 000 

0.023 

0.000 

0.000 

SREF 

T . 0900 

SQ  . t N 

0 . 000 

0.023 

0.000 

0.000 

LREF 

2.0200 

l N , 

0 . ODD 

0.023 

to. 000 

0.000 

BREF 

4 .4600 

I N . 

0 . 000 

0.023 

to. 000 

0.000 

XMRP 

3 . 3600 

I N . 

0.000 

0.023 

-to. 000 

0.000 

YMRP 

0 .0000 

IN. 

0.000 

0.023 

-10.000 

0 .000 

2MRP 

Q.24S0 

IN. 

SCALE  0.0040  SCALE 


MACH 


1.20 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


DATA  SET 
{ BT  t 089 ) 
( 071091 ) 
(071097 ) 
( BT 1 099 ) 
( 071 io3 ) 
( 071101 > 


SYMBOL 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTtONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUOIES 


ORB INC 

YS 

ELEVTR 

O.OOQ 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10 ; 000 

T302S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T 302 SI 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T .8800 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

1 SCALE 

1.46 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  ORBITER  ELEVONS  AT  ZERO  ORBITER  INCIDENCE 


r—T  t — i — ir 

-r—T  -i — r 

, t r ^ 

i — i — i — 

f i i 

— 1 1 1 

— 1 1 1 

i — r— i 

— \ — I — I — r 

— i — i — r r 

— i — t-  r x 

t“T-  r n 
«* 

4 

- 

- 

. 

- 

h 

i 

1 

■II 



- 

^ 

St 

-i. 

-A 

r~"  1 

5- — -== 

e 

-B— 

* 

* 

■ 

- 

* 

■ 

- 

•°?»i 

-10 

4 

1 

0 

1 

e 

i 

- z 

0 

z 

4 

6 

a to 

1 

ANGLE 

OF  ATTACK.  ALPHA.  DEGREES 

DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(B71089)  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

T.eeoo 

SO. IN, 

t BT 1 09 | ) ZS 

MSFC 

TWT 

34  4 X LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<BT1Q9TI  £> 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN, 

<071099)  Q 

MSFC 

TWT 

3 4 4 X LAUNCH  VEHICLE  STUDIES 

T302SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

(BTH03)  TS 

data 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

< BTt 101  ) 

MSFC 

TWT 

34 4 X LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set 

{ BT1089  ) 
<671091  ) 

< BT1097  > 

< 671099  ) 
<671103  ) 
( 671101 > 


COMF1 OUR AT ION  DESCRIPTION 
data  not  AVAILABLE  FOR  all  conditions 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
DATA  not  AVAILABLE  for  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


ORB INC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eeoo 

SQ. IN, 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

T 302 SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3800 

IN. 

0.000 

0.023 

*10.000 

0.000 

YMRP 

0.0000 

IN. 

T302SI 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


3.48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


oata  set  symbol 

< 87  3 089  ) 

<871091  ) 

<871097 ) 

<871099 ) 

<871103  ) 

< 871101  ) 


8 

a 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

O.OQO 

0.023 

0.000 

T30ZS1 

a. ooo 

0.023 

0.000 

0.000 

0.023 

10.000 

T 302  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T302S1 

O.OQQ 

0.023 

-10.000 

RUDDER 

REFERENCE  IKil-VWHA 

1 l 

0.000 

SREF 

7 . 8800 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4800 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.9S 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET 

< 071 089  ) 
( 071091 > 
( 07IOS7  ) 

< 071099 ) 
( 071103 ) 

< 071101  ) 


PITCHING  MOMENT 

COEFFICIENT.  CLM 

SYMBOL  CONFIGURATION  DESCRIPTION 

0RB1NC 

YS 

ELEVTR  RUDOER 

REFERENCE  INFORMATION 

Q MSEC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8600 

SO.  IN 

B DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

A MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN, 

LJ  data 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN, 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

tN. 

SCALE 

MACH 


SO 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL 

< B7 1 089  ) 
t BT 1 09 1 ) 

<071097  ) 

< 071099  ) 

< 071103  ) 

< 071 lOl  > 


8 

6 


configuration  description 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

T301 31 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

T301S1 

0.000 

0.023 

10.000 

0.000 

0.023 

IQ. 000 

T301S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.0800 

SQ.  IN 

0.000 

LREF 

2 . 0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

.80 


MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


SET  SYMBOL  CONFIGURATION  DESCRIPTION 

MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES  TSOI  St 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOlSt 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T301St 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.esao 

SO  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 0290 

IN. 

0.000 

0.023 

to. 000 

0.000 

BREF 

4.4900 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3900 

IN. 

0.000 

0.023 

-to. 000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-to. 000 

0.000 

ZMRP 

SCALE 

0.2490 

0.0040 

IN. 

SCALE 

< B7 1 069 > 
( 871091 ) 
( .071097  ) 
( 071099 ) 

< 071 109  ) 
( 071101  ) 


8 


MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET  SYMBOL 
t BT 1 089  ) 
t BT 1091  ) 

< 671097  ) 

< BT  t 099  ) 

< 871103  ) 
teriioi  ) 


9 

6 


C ONE t CUR AT ION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

TSOIS1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREP 

r.eaoci 

SO  . t N 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0 .000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.  00 


PAGE 


336 


normal  force  coefficient,  cn 


OATA  SET 
< 071069  > 
(071091  ) 
( 071097  ) 
( 071099  ) 
(071103) 
(071101 ) 


SYMBOL 


8 

& 


CONFIGURATION  description 

m3fc  twt  saax  launch  vehicle  stuoies 
data  not  available  for  all  conditions 

MSFC  TWT  3 44 X LAUNCH  VEHICLE  STUDIES 

data  not  available  for  all  conditions 

MSEC  twt  544X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB  INC 

YS 

ELCVTR 

T30IS1 

0 . ODD 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T301S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUOOER 

REFERENCE  information 

0.000 

SREF 

T . 8600 

SO.  IN 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4.4600 

; IN. 

0.000 

XMRP 

3.3600 

* IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 
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NORMAL  FORCE  COEFFICIENT.  CN 


OATA  SET  SYMBOL 

COME I OUR AT ION  OESCR 

IPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

( BT 1089)  Q 

MSEC 

TWT 

944  X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T .8800 

SO  . IN 

< B7t09t  ) O 

M3EC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(67109?  ) <> 

MSEC 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.023 

to. 000 

0.000 

BREF 

4.4800 

IN. 

(671099)  Q 

MSEC 

TWT 

9 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

10.000  « 

0.000 

XMRP 

3 .3600 

IN. 

( B7 1 t 03  ) IS 

MSEC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T3Ct  SI 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

i B71 tOt  ) 

MSEC 

TWT 

34  4 X 

LAUNCH 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 

1.20 

PAGE 

338 

NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 
< 07 1 069  ) 
(071091 ) 
(071097  > 
(071099  > 
(071103  > 
( 071101 > 


SYMBOL  CONFIGURATION  DESCRIPTION 

8 DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

HSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T3C2S1 
O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
□ HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T3C2S1 
IS  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
Q}  HSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T3C2S1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T . $800 

SO. IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

tN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0 . 0000 

tN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2490 

0.0040 

IN. 

SCALt 

MACH 


1.46 
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A-Lij_LJ^Li  LX-l-li-l-lLLl-Lt  l Li 


NORMAL  FORCE  COEFFICIENT.  CN 


8 


SET  SYMBOL 

< 671083  ) 

( 671 03 1 ) 

< 671097 ) 

C 671099  ) 

< 671103 ) 

< 671101  ) 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  944 X LAUNCH  VEHICLE  STUDIES 


ORB INC 

YS 

ELEVTR 

Q.QOQ 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T302S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T302S1 

0.000 

0.023 

-10.000 

RUOOER 

REFERENCE  INFORMATION 

0.000 

SREF 

T.eaoo 

SQ.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4. 4600 

tN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

O.QOOO 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL 
I BT1 089  ) 

(BT1091  ) 

( 0T1O9T ) 

( 071099 ) 

( BT1 103 ) 

( 671 tOt > ft 


8 

& 


CONF iguration  description 
data  not  available  for  all  conditions 

MSFC  TWT  9 44 X LAUNCH  VEHICLE  STUOIES  T302S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  9 4 4 X LAUNCH  VEHICLE  STUDIES  T302S1 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T3G2S1 


ORBINC 

Y3 

CLEVTR 

RUDDER 

0.000 

0.023 

0.000 

0.000 

0.000 

0.023 

0.000 

0.000 

0.000 

0.023 

10.000 

0.000 

0.000 

0.023 

10.000 

0.000 

0.000 

0.023 

-10.000 

0.000 

0.000 

0.023 

-10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7 . 6600 

SO.  IN 

LREF 

2.0280 

IN. 

BREF 

4.4600 

tN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 


PAGE 


341 


NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT,  CLM 


OATA  set, symbol 

< BY 1 009  ) 

<BT1091  > 

<671097  ) 

« BY  t 099  ) 

< B7 1 1 Q3  ) 

< BYllOl  ) 


8 

6 


CONFIGURATION  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

a. ooo 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T302S1 

0.000 

0.023 

to. 000 

0.000 

0.023 

-10.000 

T302S1 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

r.eeoo 

SO.  IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.Q04Q 

SCALE 

MACH 


4.9G 
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CBL  CYN 


BETA 


BETA 


DATA  SET 

< A7109Q  ) 

< ATI  092  ) 

< AT 1 09  8 ) 
C ATI lOO  ) 
( ATI  104  ) 
( ATI  102  ) 


SYMBOL 

8 

6 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOISl 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T301  St 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 
0.000  0.023 


0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR  RUODER 

0.000  0.000 


0.000 

10.000 

10.000 

-10.000 

-10.000 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 


3REF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


T.eeoo 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO . IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.60 
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BETA 

DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

<A7t090)  Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T3C1S1  O.QOQ  0.023  0.000  O.OQQ  SREF  T.88Q0  SQ.IN. 

< AT 1 092  ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

(A71CT98)  o MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1  0.000  0.023  10. 000  0.000  BREF  4.4600  IN. 

(ATiioo)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  10.000  0.000  XMRP  3.3600  IN. 

(A71104)  ci  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T301 SI  0.000  0.023  -10.000  0,000  YMRP  0.0000  IN. 

<A7tlQ2)  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  -10,000  0.000  ZMRP  0.2480  IN. 

LJ  SCALE  0.0040  SCALE 


MACH 


80 


PAGE  344 


CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL 

8 


< ATI  090  > 
( AT 1 092 > 

< AT 1 09  B ) 
( ATI tOO  ) 
{ ATI 104 ) 
( ATI  102  ) 


configuration  description 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUDIES 


T3C1S1 


OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
O. ODD 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0,023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 
SREF  7 

LREF 
BREF 
XMRP 
YMRP 
2MRP 
SCALE 


information 

T. 8800 
2.0280 
4.4600 


3.3600 

0.0000 

0.2460 

0.0040 


SO. IN, 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.90 
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CBL  CYN 


BETA 


BETA 


BETA 


8 


OATA  SET  SYMBOL 

< AT 1 090  ) 

< AT 1 092  > 

< AT  1 098' ) 

< ATI tOO  ) 
i ATI  104  ) 

( ATI  102  ) 


CONF I CURAT  ION  DESCRIPTION 
MSP C TWT  544X  LAUNCH  VEHICLE  STUDIES  T301S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUOIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 
SREF 


INFORMATION 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.eeoo 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


1.00 
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C8L  CYN 


BETA 


BETA 


DATA  SET 
( ATI  090  ) 
< AT  1092  > 
< AT  1 09 A ) 
( ATI 10O  > 
( ATI  104  > 
( ATI  102  ) 


8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

CLEVTR 

T301S1 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

T301S1 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T301S1 

0.000 

0.023 

*10.000 

0.000 

0.023 

*10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T . 8600  • 

SQ •IN, 

0.000 

LREF 

2.0260 

IN. 

0.000 

BREF 

4 . 4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.10 


PAGE  347 


cbl  cyn 


BETA 


BETA 


BETA 


data  set  symbol 
<A7109a>  Q 

< AT 1 092  ) 2 

t AT  4 09  8 ) 

< ATI IOO  > 

C ATI  104  > 

< ATI 1Q2  ) 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  S44\  LAUNCH  VEHICLE 


M$FC 

MSFC 

MSFC 

MSFC 

MSFC 


TWT 

TWT 

TWT 

TWT 

TWT 


544X 
3 4 4 X 
S44X 
344X 
344  X 


LAUNCH 

LAUNCH 

LAUNCH 

LAUNCH 

LAUNCH 


VEHICLE 

VEHICLE 

VEHICLE 

VEHICLE 

VEHICLE 


STUDIES 

STUDIES 

STUDIES 

STUDIES 

STUDIES 

STUDIES 


T301SI 
T302S1 
T301  St 
T3C2S1 
T3D1S1 
T302S1 


ORB INC 
O.  000 
O.QDQ 
Q.QOQ 
Q.OOQ 
O.QDQ 
O.OQQ 


YS 

Q.023 
Q .023 
Q.023 
0.023 
0.023 
0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


INFORMATION 
,8600  SQ . IN. 


.0280 

4600 

.3600 

.0000 

2480 

0040 


IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


1.20 


MACH 


PAGE 


348 


CBL  C™ 


BETA 


BETA 


BETA 


- DATA  SET 
( AT 1 090 ) 
( ATI  092  ) 
( AT109S > 

< ATI tOO  ) 

< ATI  104  ) 
< ATt  1 02  ) 


SYMBOL 


8 

& 


CONE  I OUR AT ION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  94 4 X LAUNCH  VEHICLE  STUOIES 


T 302 Si 
T30231 
T3C2S1 


ORB INC 
0 . 000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.023 

0.000 

0.000 

3REF 

T * 8900 

SO.  IN 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.023 

>10.000 

0.000 

YMRP 

0.0000 

IN. 

0.023 

>10.000 

0.000 

2MRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 


1.46 
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CBL  CYN 


BETA 


BETA 


Data  set  symbol 

t A71Q9Q  ) 

( AT 1 092  ) 

< AT 1099  ) 

< ATI 100 ) 

< ATI  104  ) 

* AT 1 i 02  ) 


8 

a 


CONFI CURAT ION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 


ORB l NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

O.QQO 

0.023 

0.000 

0.000 

SREF 

t . eeoo 

3Q.  IN 

T302S1 

Q.DOQ 

0.023 

0.000 

0.000 

LREF 

2 .0200 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4000 

IN. 

T 302 SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3000 

IN. 

0.000 

0.023 

*10.000 

0.000 

YMRP 

0 . 0000 

IN. 

T302SI 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

350 


MAQH 


1.95 


PAGE 


CYN 


BETA 


BETA 


DATA  SET  SYMBOL 

< AT 1 090  ) 

< AT1092  ) 

( AT 1 09  8 > 

( ATI tOO  ) 

( ATI  104  ) 

< ATI  t 02  > 


8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 


T 302 SI 
T302S1 
T3Q2S1 


ORBINC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ.  IN 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.023 

10.000 

0.000 

XMRP 

3.3800 

tN. 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH  3.48 
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I 


C8L 


> 

o 


FECI  OF  ORBIT 

ER  ELEVONS  AT  ZERO  C 

IRBITER  INCIDENCE 

T I I 

i i i 

' ■ ■ ' 1 ■ 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 
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—4 
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i 
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Y 

8 

— 

3 
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0 
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8 
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e 
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4 
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z 

1 1 1 

0 

_ i — i — i 

z 

— i — i — i — 

4 

i i i 

e 
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8 1 

— 1 — 1 — 1 — 

0 12 

BETA 


BETA 


BETA 


8 


DATA  SET  SYMBOL 
C AT 1 090  ) 

< ATI 092  ) 

< AT 109  8 ) 

C ATI 1 OO ) 

C AT 1 t 04  ) 

CAT* 102  ) 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T3C2S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 


ORB INC 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 
0.000 
0.000 
10.000 
10 . 000 
-10.000 
-10.000 


RUDDER 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 000 


REFERENCE 
SREF  T 
LREF  2 
BREF  4 
XMRP  3 
YMRP  O 
2MRP  0 
SCALE  0 


iNKOKMA r I ON 
9900  SO .IN. 


0280 

4800 

.3800 

.0000 

.2480 

.0040 


IN. 

IN. 

IN. 

IN, 

IN. 

SCALE 


MACH 


4.98 
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CLM 


BETA 


BETA 


— 

* • * 

* ’ ' 

« • • 

|— — | 

A 

A 

^ 

£ 

i — (S 

\ =8 

r i 

T K 

T 

V l 

ZJr  * 

V 1 

— ’ 

- e - 4 - e o s 4 a a to  it 


BETA 


data  set  symbol 

{ AT109Q  ) 

( AT  t 092  ) 

( AT  t 09  8 ) 

( ATI lOO  ) 

( ATI  104  ) 

( AT 1 1 02  ) Q 


8 

& 


C CNF l CURAT ION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T301  St 
T30131 
T301S1 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  information 

0 • ODD 

0.023 

0.000 

0.000 

SREF 

T . 8000 

ISQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

tN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.00Q 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .60 
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DATA  set  symbol 

< AT 1 090 > 
t AT 1092  ) 

I AT  I 09  8 ) 

( ATI lOO ) 

( ATI  104  ) 

« ATI  102  ) 


CONFIGURATION  QbSU<iKlION 
MSEC  TWT  544 X LAUNCH  VEHICLE  STUOIES  T301SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES  T301S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  5 44 X LAUNCH  VEHICLE  STUDIES  T301S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0.000 

0.000 

0.000 

0.000 

0.000 

O.QOO 


RFPFRFNrF  INFORMATION 


0.023 
0.023 
0.023 
0 . 023 
0.023 
0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T . 8 800 
2.0260 
4.4600 
3.3600 
0.0000 
0.2460 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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FECT  OF  ORBIT 

ER  ELEV0NS  AT  ZERO  C 

IRBITER  INCIDENCE 

1 f 1 
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0.4 

0.2  h~ 


0.0 


2 
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X^z 


-10 


- 8 
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10 


12 


BETA 
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DATA  SEV  SYMBOL  CONFIGURATION  DESCRIPTION 


QRBtNC  YS 


ELEVTR  RUDDER 


< AT 1 090  ) 
( A71092  ) 
( ATI 096  ) 
C ATllOO ) 
( ATI  104  > 
(ATI  102 ) 


8 

I 


REFERENCE  INFORMATION 


MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T301SI 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  3 44 X LAUNCH  VEHICLE  STUDIES  T301S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOISI 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0.000 

0.000 

0.000 

0.000 

o.boo 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

>10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


7.8800 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

tN, 

IN. 

IN. 

SCALE 


MACH 


90 
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BETA 


< 

u 


BETA 


u A T A 3ET 
( ATI  090  ) 

< ATI  092  ) 

< AT 1 098  ) 

< ATI 1 OO  ) 
< AT1104  ) 
< ATI  102  ) 


8 

& 

& 


configuration  Description 
Msrc  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301  SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T3C1S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301 SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.6800 

2.0260 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SQ. IN. 

IN. 

tN. 

IN. 

IN, 

IN. 

SCALE 


MACH 
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BETA 


DATA  SET  SYMBOL 


( AT 1 090  ) 

< A71092  ) 

< AT 1 09  8 ) 
( ATI lOO  ) 
( ATI 104  > 
( ATI 102 ) 


8 

§ 


CONF I DURATION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

T301S1 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

T301S1 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T301S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T . 8 800 

SO  .IN 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XHRP 

3.3600 

IN. 

0.000 

YHRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.10 


PAGE  357 


CLM 


z 

u 


BETA 


BETA 


BETA 
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DATA  SET  SYMBOL 

< Arioso  > 

< AT 1 092 ) 

( ATI 096  > 

< ATI lOO ) 

( AT 1 1 04  ) 

( ATII02  ) 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  TSOI  Si 

MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T3C2S1 

MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T301S1 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T302S1 

MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T301 SI 

MSFC  TWT  544 X LAUNCH  VEHICLE  STUDIES  T302S1 


ORBINC 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


INFORMATION 
, 8600  SQ .IN. 


0280 

4600 

,3600 

0000 

.2460 

.0040 


IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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CLM 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUOIES  T3C2S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T3C2S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUOIES  T302S1 


ORB INC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0 .000 

SREF 

T.seoa 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XHRP 

3.3600 

IN. 

0.000 

0.023 

•10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

•10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

( AT 1 090  ) 

< AT 1 092  ) 
( AT l 09 A > 

< ATI lOO  ) 

< ATI  104  ) 
( ATI 102  ) 


8 
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data  set  symbol  configuration  description 


< ATI 090 > 
( ATI 092  ) 
< AT 1 09  9 > 
(ATI tOO  ) 
t ATI 104 ) 
t ATI  102  ) 


s 

& 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 


ORB  t NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.Q800 

SO  . IN 

T 302 SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0,000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

T 302 SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

>10.000 

0.000 

YMRP 

0 .0000 

IN. 

T302S1 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0 .2480 
0.0040 

IN. 

SCALE 

MACH  1.95 
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OATA  SET  SYMBOL 
( A71090  ) 

( A71092  ) 

( AT1O90 ) 

(ATI IOO) 

( AT 1104) 
(AT1102)  Q 


8 

6 


configuration  description 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTVONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

YS 

CLCVTR 

0.000 

0.023 

0.000 

T302S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T 302  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T302S1 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T.aeoo 

SO.  IN 

0.000 

LREF 

2.0280 

tN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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EFFECT  OF  ARBITER  ELEVONS  AT  ZERO  ARBITER  INCIDENCE 


< 

CJ 


BETA 


BETA 


data  set  symbol  configuration  description 

( ATI 090  ) Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( AT 1 092 ) G MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T3C2S1 

< AT  1096  ) O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(471100)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T3G2S1 

( AT l l 04 ) tS  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( ATI 102 ) MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30231 


ORB  t NC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.aeoo 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3800 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-to. 000 

0.000 

ZMRP 

SCALE 

Q , 2480 
0.0040 

IN. 

SCALE 

MACH 


4.96 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 
(OT1 133  > 

< B71133  > 
( B71 143  > 
(B71141  ) 

< BT1 143  ) 
( BT1 14T ) 


SYMBOL 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  rOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

TSOI  SI 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T901S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T.6600 

SO . IN , 

0.000 

LREF 

2. 0280 

IN. 

0.000 

BREF 

4 • 4600 

IN. 

0.000 

XMRP 

3.3BOO 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

.60 
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data  set  symbol 

<071133  ) 

<871133  > 

<871143  ) 

< 871141  ) 

< 871143  ) 

<871147  ) 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901 SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


T3 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUOOER 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 
SREF  T 
LREF  2 
BREF  4 
XMRP  3 
YHRP  0 
ZMRP  0 
SCALE  0 


INFORMATION 
.8800  SO. IN. 


0280 

4800 

3800 

.0000 

.2480 

.0040 


IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


90 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 

< 071135  ) 
<071133  ) 

< 071143 ) 

< 071141  ) 
( 071 145 ) 

< 071147  > 


SYMBOL 


8 

& 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDtCS 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

T901  St 

0.000 

0.023 

0.000 

T902S1 

0.000 

0.023 

0.000 

T901SI 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T901S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

SO. IN, 

0.000 

LREF 

2.0280 

IN. 

0.000 

BRCF 

4.4800 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.20 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  OF  ORBITER  ELEVONS  WITH  312  IN.  HO  TANK 


OATA  SET 

SYMBOL 

CONF I OURATION  DESCRIPTION 

ORBINC 

Y 3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

t 071 1 35  ) 

Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0 . 000 

0.000 

SREF 

7 . 0800 

SO.  IN 

C Bn  133  1 

ZS 

MSEC 

TWT 

5 4 4 X LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

Q.000 

0.000 

LREF 

2.0260 

IN. 

< 671143  ) 

o 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

. 0.000 

BREF 

4.4600 

IN. 

( Bri 141  ) 

□ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T9G2S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

( 671 145) 

ts 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

>10.000 

0.000 

YMRP 

0.0000 

IN. 

< B71 147  ) 

a 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T 902 St 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

tN  . 
SCALE 

MACH 


1.46 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL 
(071133 > 

C B71 133 > 

C B71 143  ) 

(071141  ) 
(871140)  . 
(071147)  Q 


8 

& 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T902S1 
T 902 SI 
T902S1 


ORB INC 

YS 

0.000 

0.023 

0.000 

0.023 

0.000 

0.023 

0.000 

0.023 

0.000 

0.023 

0.000 

0.023 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

7.8800 

30.  IN 

0.000 

0.000 

LREF 

2.0280 

IN. 

to. 000 

0.000 

BREF 

4.4800 

IN. 

10.000 

0.000 

XHRP 

3.3800 

IN. 

•10.000 

0.000 

YMRP 

0.0000 

IN. 

•10.000 

0.000 

2NRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH  1.95 
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i 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 
CDTI133  ) 
(BT&13*  ) 
cert  143 ) 
< en  141  > 

CBTl 14S  ) 
C6T114T ) 


8 

6 


CONFIGURATION  description 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T902S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T902S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 


ORB INC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


Q.QOQ 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000  SREF 


0.000 

0.000 

0.000 

0.000 

0.000 


LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


r.eaoo 
2.0280 
4.4600 
3.3600 
0 . 0000 
0.2480 
0.0040 


SQ . IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


3.48 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 
< Ori 135 ) 

(BT1 1 33  ) 

< 671143 ) 

( BT1 141  ) 
(BT1149) 

( BT 1147)  Q 


8 

a 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T902S1 

T9C2SI 

T902S1 


ORBING  Y3  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  3REF  7.6600  SQ.IN. 

0.000  0.023  0.000  0.000  LREF  2.0260  IN. 

0.000  0.023  10.000  0.000  BREF  4.4600  IN. 

0.000  0.023  10.000  0.000  XMRP  3.3600  tN. 

0.000  0.023  -10.000  0.000  YMRP  0.0000  IN. 

0.000  0.023  -10.000  0.000  ZMRP  0.2460  IN. 

SCALE  0.0040  SCALE 


PAGE  369 


MACH 


4.96 


normal  force  coefficient,  cn 


EFFECT  0F  ORBITER  ELEVONS  WITH  312  IN.  HO  TANK 


oata  set  symbol 

CONFIGURATION  description 

ORB  t NC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< 071133  > Q 

NSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6800 

SQ.  IN 

< B7 1133)  LS 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<071143  ) O 

MSFC 

TWT 

3 4 4 X LAUNCH  VEHICLE  STUDtES 

T901SI 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

< BT 1 1 4 1 ) Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

<671143)  Cl 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

T901S1 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

tN. 

(671147) 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE  0.0040  SCALE 


MACH 


60 
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normal  force  coefficient,  cn 


data  SET  ST HBOC 
(071 135  ) 

( BT1 133  ) 

( BT1 143  ) 

< BT1 141  > 

C BT1 143  ) 
<BT114T)  Q 


8 

a 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TBOISI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TBOISI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T901S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

CLEVTR 

RUDOER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

•10.000 

0.000 

0.023 

•10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

T.6600 

SQ. IN, 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN.  . 

YMRP 

0.0000 

IN. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

.90 
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MACH 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA 
(071139 ) 
( B71 133  ) 
( 071 143 > 
(071141 > 
(071 149 ) 
(071147 ) 


set  symbol  configuration  description 
MSPC  TWT  944X  LAUNCH  VEHICLE 


8 


STUDIES 

STUDIES 

STUDIES 


MSFC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  94 4X  LAUNCH  VEHICLE 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T902S1 

T901S1 

T901S1 


ORBINC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


Y3 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


INFORMATION 
>3000  SQ.IN. 


0200 

4000 

3600 

0000 

.2460 

.0040 


IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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normal  force  coefficient,  cn 


data  set 

lOTttSS  > 
< BT1133 ) 
<BT1143 ) 
< BT 1141  ) 
( BT1 143  ) 
( art i4r ) 


s 

& 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHtCLE  STUDIES 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREP 

T.BSOO 

SQ. IN. 

T9C2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.02B0  : 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

T902S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T 902 SI 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH 


1.46 
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normal  force  coefficient,  cn 


EFFECT  OF  ARBITER  ELEVONS  KITH  312  IN.  HO  TANK 


data  set  symbol 

(071133  ) 

<871133  > 

< BTl t 43  ) 

(B71141  ) 

< BTl 143  ) 
CBT114T) 


8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

0.000 

0.023 

0.000 

T902S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T902S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T902SI 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7 . Q800 

SQ. IN, 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4 . 4800 

IN. 

0.000 

XMRP 

3.3600 

tN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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normal  force  coefficient,  cn 


DATA  SET 
(On  199  I 
< BT1 153 ) 

< B71I43 > 
<071141 ) 
<071149 ) 

< 071147 ) 


SYMBOL 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  544 X LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUOIES 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.029 

0.000 

0.000 

SREF 

7.0000 

SQ. IN. 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.02S0 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4000 

tN. 

T0O2S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3000 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T902S1 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2400 

0.0040 

IN. 

SCALE 

3.48 


PAGE 


MACH 


375 


NORMAL  FORCE  COEFFICIENT.  CN 


UATA  SET  SYMBOL 
<071  135  ) 

< 97 1133  ) 

<971143  ) 

<971 141  ) 

<971143 ) 
<971147)  ^ 


8 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
N3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


ORB INC 

0.Q00 

T902S1  0.000 

0.000 

T9C2S1  0.000 

0.000 

T902S1  0.000 


YS 

ELEVTR 

RUDOER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

0 .000 

0.023 

-10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7.8800 

SQ.  IN 

LREF 

2.0280 

IN. 

BREF 

4.4800 

IN. 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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AXIAL  FORCE  COEFFICIENT.  CA 


.so 


.11 


*90 


.49 


.40 


— r— t — 1 — r 
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> 
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& 

s 

€ 

< 
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E=  -j 
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- 

• 

• 

- 

• SO 


.29 


• to 


.09 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 

«0T1133>  Q 

071143  y 
(BT1141 > 

( BT 1145 > 
IB71147  ) 


u 

I 


COMF1 CURAT tOH  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 
T901 St 
T901 SI 


ORB INC 

vs 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 • 9900 

SR. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4900 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3900 

tN. 

0.000 

0.023 

•10.000 

0.000 

VMRP 

0.0000 

IN. 

0.000 

0.023 

•10.000 

0.000 

ZNRP 

SCALE 

0.2490 

0.0040 

IN. 

SCALE 

MACH 


.60 
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AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL 


(071139  ) 
( OTl 133  ) 
(B71143  ) 
<871141  ) 
<PT1143  ) 
<871147  > 


I 


configuration  description 

MSFC  TWT  544X  LAUNCH  VEHtCLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

0.023 

0.000 

T901S1 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T901S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

SO. tN. 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4S00 

IN. 

0.000 

XMRP 

3. 3600 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

.90 


MACH 
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COEFFICIENT.  CA 


•°?t«  -10  - • -•  -4  - t O t « • • 10  It 


ANGLE 

OF  ATTACK 

. ALPHA.  DEGREES 

oata  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

< OT 1 139  ) Q 

MSFC 

TWT 

944X  LAUNCH  VEHtCLE  STUDtES 

T901S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T.8S00 

SQ  .IN 

(871133)  Q 

msfc 

TWT 

944X  LAUNCH  VEHICLE  STUOIES 

T90231 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( BT  4143)  O 

msfc 

TWT 

S44X  LAUNCH  VEHtCLE  STUDIES 

T901S1 

0.000 

0.023 

10.000 

o.poo 

BREF 

4.4600 

IN. 

( B71 141 ) Q 

data 

MOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

XMRF 

3.3600 

IN. 

< 671 149  > U 

msfc 

TWT 

944X  LAUNCH  VEHICLE  STUOIES 

T901S1 

0.000 

0.023 

-10.000 

0.000 

YMRF 

0.0000 

IN. 

(671147)  Q 

DATA 

MOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

2MRF 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 
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AXIAL  FORCE  COEFFICIENT.  CA 


.11 


• to 


H 

B 

■ 

■ 

■ 

B 

B 

1 

B 

B 

b 

B 

■ 

B 

b 

b 
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B 

B 

b 

■ Hi  BME 
B 

B 
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B 
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■ 

B 

u 
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- 2 


to 


ANGLE  OF  ATTACK,  ALPHA.  DEGREES 


SATA  3ET  5 V Novi. 

ConkiquratION  description 

ORB INC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(071135)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

SQ.  IN 

(071133)  G 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(071143)  O 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

(071141  ) 0 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T 902 SI 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

tN. 

(071145)  CL 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

(071147) 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1.4G 
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axial  force  coefficient,  ca 


AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  ORBITER  ELEV0NS  WITH  312  IN.  HO  TANK 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  3ET  SYMBOL  CONFIGURATION  DESCRIPTION 
<071133)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<071133)  H MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

<071143)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<871141)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902SI 

<871143  ) TS  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<871147)  Q}  MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902SI 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

3Q.  IN 

0.000 

0,023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


3.48 
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.L-Li-J 


AXIAL  FORCE  COEFFICIENT.  CA 


l 


EFFECT  PIF  ORRITFR  ELEVQNS  WITH  312  IN.  HO  TANK 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


OATA  »eT  SYMBOL 

tontss)  Q 

<BT1133>  Q 


< BTl *41  ) 

< BT114S  ) 

< 87 1 I 4T  ) 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.029 

0.000 

0.000 

SREF 

r.oaoo 

SQ. IN, 

T 902 SI 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.029 

10.000 

0.000 

BREF 

4.4600 

IN. 

T902S1 

0.000 

0.029 

10.000 

0.000 

XMRP 

9.9600 

IN. 

0.000 

0.029 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

T 902 St 

0.000 

0.029 

-10.000 

0.000 

ZMRP 

SCALE 

0.2400 

0.0040 

IN. 

SCALE 

MACH 


4.96 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ARBITER  ELEVONS  KITH  312  IN.  HO  TANK 


ANGLE  OF  ATTACK,  ALPHA,  DEGREES 


data  SET  SYMBOL  CONFIGURATION  description  orb t nc  ys  elevtr  rudder  reference  information 

(071135)  O MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901SI  0.000  0.023  0.000  0.000  SREF  7.8800  SQ.IN. 

(871133)  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

(871143)  <>  M3FC  TWT  344X  LAUNCH  VEHICLE  3TU0IES  T901S1  0.000  0,023  10.000  0.000  BREP  4.4800  IN. 

(871141)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0,023  10.000  0.000  XMRP  3,3800  IN. 

(871145)  IS  MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1  0.000  0.023  -10.000  0.000  YMRP  0.0000  IN. 

(871147)  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  -10.000  0.000  ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


60 
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o 
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X 
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o 

00 

UJ 

or 

o 


8 


data  set  symbol 

(DTI  13  9 ) 

( eri 133  ) 

( BTl 143  ) 

CBT1141 > 

( BTl 149  > 

( 8T114T ) 


COMF1 CURAT ION  DESCRIPTION 
MSPC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOtSl 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

o.aoo 

o.ooo 

o.ooo 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

•10.000 

•10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.esoo 

2.0280 

4.4800 

3.3800 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.90 
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i 


F0REB0DY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL 

< D71 135  ) 

( BT1133  ) 

( B7t 143  ) 

< BT1 141  ) 
(671143) 
(B71147) 


8 

& 


CONFIGURATION  DESCRIPTION 
M3FC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T902S1 

T901S1 

T901S1 


V# 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


Y3 

ELEVTR 

RUDDER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

7.8800 

SQ. tN, 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

O.OOAq 

SCALE 

MACH 


1.20 
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FOREBGDY  AXIAL  FORCE  COEFFICIENT.  CAF 


OATA  SET  SYMBOL 
( DTI  135  ) 

(0TU33  ) 
t BTl 143 > 

( BTl 141 > 

( BT 1145) 
IBT114T)  Q 


9 

& 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

msec  TWT  launch  vehicle  stuoies 

oata  not  available  for  all  conditions 

msec  TWT  344X  LAUNCH  VEHICLE  STUOIES 

data  not  available  for  all  conditions 

msec  TWT  344X  LAUNCH  VEHICLE  STUDIES 


T902S1 
T902S1 
T 902 SI 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


YS 

ELEVTR 

RUDDER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

•10.000 

0.000 

0.023 

-10.000 

0.000 

REFERENCE  INFORMATION 


SREF 

T . 0800 

SO. IN. 

LREF 

2.0280 

tN. 

BREF 

4.4600 

tN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.46 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ORBITER  ELEV0NS  KITH  312  IN.  HO  TANK 


data  set 

SYMBOL 

CONFIGURATION  DESCRIPTION 

ORBINC 

Y3 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

<071133  ) 

0 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8600 

S«. IN. 

<371*33 > 

a 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

T902S1 

0 . ODD 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(071143  ) 

o 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0 . 000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

<071141  ) 

Q 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T9C2S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

<071143  ) 

TS 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

< 071147  ) 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUOIES 

T902S1 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

Q .2460 

IN. 

SCALE  0.0040  SCALE 


MACH 


1.95 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  set  symbol 


<071139  ) 
(BT1133  > 
<671143  ) 

< B71 141  ) 

< B71 149  ) 
<671147  > 


I 


configuration  description 
data  not  available  for  all  conditions 

MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

Y3 

CLEVTR 

0.000 

0.023 

0.000 

T902S1 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

T902SI 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T 902 St 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREP 

7.6600 

SQ. IN. 

0.000 

LREF 

2.0266 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

IN, 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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1 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ARBITER  ELEVONS  WITH  312  IN.  HO  TANK 


angle  of  attack,  alpha,  oegrees 


DATA  SET  SYMBOL 
<071135  ) 

<071133  ) 

< 07 1 1 43  ) 

<07114{l  ) 

( 07 1146 ) 
(071147) 


8 

6 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 


T902S1 

T902SI 

T9C2S1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

O.QQO 

0.023 

0.000 

0.000 

SREF 

7.0800  i 

SQ.IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0 . OOOO 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set 

(OT1135  > 
(BTl 133  > 

< B71 143  > 

< an  141  > 

< BTl 145  ) 
( BTl 14T  ) 


SYMBOL 


8 

1 


configuration  description 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

T901S1 

0.000 

0.023 

0.000 

0. 000 

0.023 

0.000 

T901S1 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

T901S1 

0.000 

0.023 

-10.000 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

T.SSOO 

SO. IN, 

0.000 

LREF 

2. 0230 

IN. 

0.000 

BREF 

4.4600 

tN. 

0.000 

XMRP 

3.3600 

IN. 

0 .000 

YMRP 

0.0000 

IN. 

0.000 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


60 


PAGE 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


8 


n*  Tl  T OVUOAl^ 

tOTitsa  > 

(671133 ) 

< 671143 ) 

(671141  ) 

(671143 ) 

(871147  ) 


CCWT i GurtATICfi  ucSCR  I H I ION 
HSrc  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901 SI 

data  not  available  for  all  conditions 

HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T9G1S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901 SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  VS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T.eaoo 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.90 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set 

<0T1 135 ) 
( BT1 133 ) 
( 671143 ) 
( 07 1 1 4 4 ) 
< 071145  ) 
C 071147  ) 


8 

ft 


configuration  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


T9CIS1 

T902S1 

T901S1 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

b.ooo 

0.000 

0.000 


3REF 

LREF 

BREF 

XMRP 

VMRP 

ZMRP 

SCALE 


7 . 6 800 
2.0280 
4.4600 
3.3600 
0.0000 
0.2480 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  ARBITER  ELEVONS  WITH  312  IN.  HO  TANK 


.•0 


.14 


— T--1 f 1 

r 

— f — , — f — 
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• 

- 

a 

- 

U 

TV.  . 

i i i 

M 

& 

. 

- 

* 

1 

m 

■ 

- 

'°-ta 

-10 

- e - • - 4 

ANGLE 

- 2 0 C 4 

OF  ATTACK.  ALPHA.  OEGREES 

• 

8 

10 

12 

DATA  SET  3‘tHBOL 

CONh I&UKAr lON  Ot  SCRIPT  ION 

ORBINC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

t 0T1 139)  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0 • ODD 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ. IN. 

t 671 1 33  ) Zi 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T9C2S1 

a. ooo 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(871143)  O 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

.0.023 

10.000 

0.000 

BREF 

4.4800  ! 

IN. 

( B71141  ) Q 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

T 902 St 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3800 

tN. 

(871149)  IS 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

o.qooq 

IN. 

( 87 1147)  ^ 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  3TU01ES 

T902S1 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1 . 4G 
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base  axial  force  coefficient,  cab 


MACH 


1.95 
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BASE  AXIAL  FORCE  COEFFICIENT  * CAB 


EFFECT  OF  ORBITER  ELEVONS  KITH  312  IN.  HO  TANK 


-12  -10  - • - • - 4 -2  O Z 4 6 8 10  18 


ANGLE  OF  ATTACK*  ALPHA.  (DEGREES 

OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

COTltSS)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  SREP  7.8000  SQ.IN. 

<0T1133>  Z\  M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

<071143 > O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  10.000  0.000  BREF  4.4800  IN. 

1 071 141)  Q M3FC  TWT  344X  LAUNCH  VEHICLE  STU01E3  T902S1  0.000  0,023  10.000  0.000  XMRP  3.3600  IN. 

<071143 > TS  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  -10.000  0.000  YMRP  0.0000  IN. 

<071147 > MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T9C2S1  0.000  0.023  -10.000  0.000  ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


3.48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


( DTI  139 ) 
< OT1 133 ) 
<BT1 143  > 
c on i4i  ) 
COn  145  > 

i on  147  > 


8 

§ 


DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 

MSEC  TWT  544X  LAUNCH  VEHICLE  STUOtES  T902S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

HSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T902S1 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YHRP 

2HRP 

SCALE 


7.9800 
2 • 0260 
4.4900 
3.3900 
0.0000 
0.2480 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


4.96 
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normal  force  coefficient,  cn 


DATA  SET  SYMBOL 
t 07 1 133  ) 

(071133  ) 

CBT1143 ) 

(071141 > 

< BT1 143  ) 
<BT114T> 


8 

a 


PITCHING  MOMENT  COEFFICIENT.  CLM 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONOtTlONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ. tN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0 .000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

s.3600  ; 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0 . 0000  i 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH  .GO 
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I 


EFFECT  OF  ARBITER  ELEVONS  WITH  312  IN.  HO  TANK 


PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  set  symbol  configuration  description 
* DT1133)  D MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 

n OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
CBT1143)  O MSFC  TWT  344X  LAUNCH  VEH I CLE  ^JUDI 

IBTllAl)  □ DATA  not  available  for  all  con“,J!?*!s 

” H MSFC  TWT  5«4X  LAUNCH  VEHICLE  STUDIES 

Q DATA  not  available  for  all  conditions 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

a. ooo 

0.025 

0.000 

0.000 

SREF 

r . 6800 

SQ. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

tN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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normal  force  coefficient,  cn 


EFFECT  OF  ARBITER  ELEVONS  WITH  312  IN.  HO  TANK 


DATA  SET  SYMBOL 
( 07 113  3 ) 

(B71133  ) 

< B71 143  ) 

( B71141  ) 

< B71 143  ) 

(B71147I  ^ 


8 

6 


CONFIGURATION  OESCRtPTtON 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  5 4 4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

Y3 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T901S1 

Q.QQQ 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

SO.  IN 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

T901S1 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN, 

0.000 

0.023 

to. 000 

0.000 

XMRP 

3.3600 

IN. 

T901S1 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10. 000 

0.000 

ZMRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


1.20 
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normal  force  coefficient,  cn 


data  set 

t DTI 133  > 
{ 8T1133  ) 

< BT 1143 ) 
<BT1 141 > 
C BT1 143  ) 

< BT114T  ) 


3 Y HBOC 


8 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  for  ALL  conditions 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


T9C2S1 
T 902 St 
T902S1 


ORB INC 
a. ooo 
o.ooo 
o.ooo 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

>10.000 

-10.000 


RUDDER 

REFERENCE  INFORMATION 

0.00Q 

SREF 

T . 9300 

SO. IN, 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4. 4600 

IN. 

0.000 

XMRP 

3.3800 

IN. 

0.000 

YMRP 

0.0000 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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normal  force  coefficient,  cn 


EFFECT  OF  ORBITER  ELEVONS  WITH  312  IN.  HO  TANK 


PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET  SYMBOL 
( D71 133  ) 

( BTi 133  ) 

( 671 143  > 

(671141 ) 

( 671143  > 
(671147)  ^ 


8 

6 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 


ORBINC 

YS 

ELEVTR 

0 . ODD 

0.023 

0.000 

T 902 SI 

0.000 

0.023 

0.000 

0.000 

Q.023 

10.000 

T902S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T902S1 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

3REF 

7.9800 

SQ. IN, 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3.3600 

IN. 

0.000 

YMRP 

0.0000 

tN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1*95 
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NORMAL  force  coefficient,  cn 


MACH 


3.48 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  ORBITER  ELEVONS  WITH  312  IN.  HO  TANK 


PITCHING  MOMENT  COEFFICIENT.  CLM 


OAT A SET  SYMBOL 
<071133  > 

<071133  ) 

<671143  ) 

<671141  ) 

(B71145  > 
<871147) 


8 

6 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


ORB INC 

YS 

ELEVTR 

0.000 

0.023 

0.000 

T9C2S1 

0.000 

0.023 

O.OOQ 

0.000 

0.023 

10.000 

T9G2S1 

0.000 

0.023 

10.000 

0.000 

0.023 

-10.000 

T902S1 

0.000 

0.023 

-10.000 

RUDDER 

REFERENCE  INFORMATION 

0.000 

SREF 

7.8800 

3Q .IN, 

0.000 

LREF 

2.0280 

IN. 

0.000 

BREF 

4.4600 

IN. 

0.000 

XMRP 

3 .3600 

IN. 

0.000 

YMRP 

O.OOQQ 

IN. 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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BETA 


BETA 


BETA 


OATA  seT  St HBOC 

< CT1 13« > 

( ATI 134  ) 

( ATI 1 44 > 

( ATI 142  ) 

( AT 1146) 

< ATI 14®)  Q 


5 

6 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T9C1S1 

T901S1 


ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  T.eaoo  SO. IN. 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  10.000  0.000  BREF  4.4800  IN. 

0.000  0.023  10.000  0.000  XMRP  3.3800  IN. 

0.000  0.023  -10.000  0.000  YMRP  O.ObOO  IN. 

0.000  0.023  -10.000  0.000  2HRP  0,2480  IN. 

SCALE  0.0040  SCALE 


MACH 


60 
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EFFECT  OF  ARBITER  ELEVONS  KITH  312  IN.  HO  TANK 


BETA 


OATA  SET  SYMBOL  CONF I OUR AT ION  DESCRIPTION 

{ CT1 1 36  ) Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T9G1SI 

(ATI  134)  ZA  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( AT 1144)  o MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T901S1 

(ATI  142)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( ATI  1 4©  > IS  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ATI  146)  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

O.QQO 

0.023 

0.000 

0.000 

SREF 

T.eaoo 

SQ.1N 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

2MRP 

SCALE 

0.2480 

0.0040 

IN. 

SCALE 

MACH 


91 
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CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL 
( CT1 136  ) 
t ATI 134  > 

(ATI 144 ) 

< AT 1142 > 

( AT 1 1 46  ) 

( AT 1140)  Q 


8 

& 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  344 X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  544 X LAUNCH  VEHICLE  STUOIES 
DATA  not  AVAILABLE  for  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T902S1 

T901S1 

T901 St 


ORBINC 
Q.QOQ 
0 • 000 
0.000 
0.000 
0.000 
0.000 


YS 

ELEVTR 

RUDDER 

0.023 

0.000 

0.000 

0.023 

0.000 

0.000 

0.023 

10.000 

0.000 

0.023 

10.000 

0.000 

0.023 

•10.000 

0.000 

0.023 

•10.000 

0.000 

REFERENCE  information 


SREF 

T . 6600 

39 .IN, 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.19 
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CBL  CYN 


0ETA 


BETA 


.to 

.06 

.4)2 

.OO 

-.02 


-.06 


-10 

- 6 - 6 - 4 

- 2 

BETA 

0 

2 

4 

6 

9 

10 

12 

data  set  symbol 

configuration  description 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< C71 130  > 

0 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREP 

T .8900 

SQ. IN. 

( ATI  134  ) 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUDIES 

TS02S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

< ATI  144  ) 

0 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4600 

IN. 

( ATI  142  ) 

□ 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

< ATI 146  ) 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

( ATI  149  ) 

Q 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

-10.000 

0.000 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.46 
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1 


ATA  SET  SYMBOL 
CT1136)  Q 
ATI 134 > A 
AT 1144)  O 

AT 1 1 42  } □ 


CONTI CURAT ION  DESCRIPTION 

data  not  available  for  all  conditions 

MSFC  TUT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TUT  344X  LAUNCH  VEHICLE 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TUT  344X  LAUNCH  VEHICLE  STUDIES 


T902S1 

T902S1 

T902S1 


ORB INC 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


Y3 

0.023 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

10.000 

10.000 

>10.000 


0.023  >10.000 


RUDDER 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 


REFERENCE  INFORMATION 
SREF  T.8SOQ  SO. IN 

LREF  2 . 0280  IN. 

BREF  4.4800  tN, 

XMRP  3.3800  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


CBL  CYN 


BETA 


V 1 1 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 

— * — 1 — 1 — 

— 1 — 1 — 1 — 

— , — , — , — 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 

— , — , — , — 

1 1 1 

1 1 1 

— 1 — 1 — 1 — 

IN 

IS 

* 

V 

A 

..  j 

■ . . - i 

-»e  -10  - e - e -4  -a  o a 4 « • to  ta 


BETA 


BETA 


2 


U4  I A 9b  I 9 I nO'JL 

(cruse ) 

( ATI 134  ) 

< ATI 144  } 

C ATI  142  ) 

< ATI  146  > 

( ATI  146  » 


t*ONr  UUKA  r ION  UtSCHIP  riQN 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


ORBINC  YS 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


0,000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

10.000 

10.000 

-10.000 

-10.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZHRP 

SCALE 


T.QQOO 

2.Q2sq 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


36. IN. 

IN. 

tN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


3.48 
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BETA 


BETA 


BETA 

ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  3REF  T.8800  SQ.IN. 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  tO. 000  0.000  BREF  4.4800  IN, 

0.000  0.023  10.000  0.000  XMRP  3.3800  IN. 

0.000  0.023  -10.000  0.000  YMRP  0.0000  IN. 

0.000  0.023  -10.000  0.000  ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


data  set  symbol  configuration  description 


(CT1138)  Q 
CAT1134)  Q 
< ATI 144)  Q 
( ATI 142  ) LJ 
( AT 1148) 


data  not  available  for  all  conditions 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


MACH 


4.96 
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< 


BETA 


wATA  SET 

< cruse ) 

< Art  134  ) 

< Art  144  ) 
t Art  142 ) 
c An  146  ) 
t ATI  149 ) 


SYMBOL 


8 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T90131 
T901 St 
T901S1 


ORBINC 
0.000 
0. 000 
0.000 
0.000 
0.000 
0.000 


vs  ELEVTR  RUDDER 

0.023  0.000  0.000 

0.023  0.000  0,000 

0.023  10.000  0.000 

0.023  10.000  0.000 

0.023  -10.000  0.000 

0.023  -10.000  0.000 


REFERENCE  INFORMATION 


SREF 

r . 8600 

SO.  IN 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


60 
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CLM 


EF 

.4 

.4 
• t 

.0 

•.1 

-.4 

-.4 


FECT  OF  ORBIT 


— 1—1 — 1 — 

— f — , — | — 

— i — f — i — 

» 1 1 

— t — i — i — 
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— t r i — 
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Iff" 
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— 1 — 1 — f — 
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9 

^ 

V 

^^■1 ihhi 

0 - - — 

0 

-J 1 l 

i i i ,i 

i 1 1 

— i — I I 

— J — 1 — 1 

1 1 1 

i i i 

1 1 1 

1 i — 1 — 

— 1 — 1 — 1 — 

1 1 1 

1 1 — 1 — 

-It  -to 


- 4 - 4 


SO  it 


BETA 


BETA 


• 40 


.40 


< 

o 


.30 
.20 
• to 


-to 

- 8 - • - 4 

- a 

0 

a 

4 . 

4 

8 

to 

tt 

BETA 

DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(C71136  ) 

g 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

T9C1S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T.aeoo 

SQ. IN. 

C AT 1 134  | 

0ATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( ATI 144  ) 

ft 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUOtES 

T901S1 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4800 

IN. 

* AT1142  ) 

□ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

10.000 

0.000 

XMRP 

3 .3600 

IN. 

C AT  *146) 

£ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

t ATI 14® ) 

ft 

0ATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

0.2460 

IN. 

MACH 
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SCALE  0.0040  SCALE 
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CLM 


BETA 


BETA 


DATA  SET  SYMBOL 


< C71 136  ) 
( ATI 134  > 
(ATI 144  ) 
C ATI  142  > 
( ATI 146  ) 
( AT 1148 ) 


I 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T902S1 

T901S1 

T901S1 


BETA 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T . 8800 

59 .IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 02  SO 

IN. 

0.000 

0.023 

10.000 

0.000 

BREF 

4.4  600 

IN. 

0.000 

0.023 

10.000 

0.000 

XMRP 

3.3600 

IN. 

0.000 

0.023 

-10.000 

0.000 

YMRP 

0.0000 

IN. 

0.000 

0.023 

-10.000 

0.000 

ZMRP 

SCALE 

0.2460 

0.0040 

IN. 

SCALE 

MACH  1.19 
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CLN 


BETA 


< 

a 


BETA 


< CT1 198  > 
( ATt 194  ) 
( ATt 144  ) 
( ATI 14*  ) 
( ATI 14«  > 

< ATI  146  > 


8 


DATA  SCT  SYMBOL  CONFIGURATION  OESCR IPTION  , 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES 


ORBINC  YS 


T 902 St 
T 902 St 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.023  O.DOO 
0.023  0.000 
0.023  10. 000 
0.023  10. 000 
0.023  -tO. 000 
0.023  -10. 000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRF 

SCALE 


T .8900 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 


SQ. IN. 
tN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.46 
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EFFECT  OF  ARBITER  ELEVONS  WITH  312  IN.  HO  TANK 


MACH  1.95 
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I 


BETA 


BETA 


DATA  SET  SYMBOL 
< CT1136  > 

( AT1134  ) 
i ATI 144  I 

f AT 1142  > 
(AT1146J 
( AT 11481  Q 


a 

a 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
DATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


T902S1 
T902S1 
T 902  SI 


ORB INC  YS  CLEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  T.S800  39. IN. 

0.000  Q .023  0.000  0.000  LREF  2.0280  IN. 

0.000  Q.02S  10.000  0.000  BREF  4.4600  IN. 

0.000  0.023  10.000  0.000  XMRP  3.3600  tN. 

0.000  0.023  -10.000  0.000  YMRP  0.0000  IN, 

0,000  0,023  -10.000  0.000  ZMRP  0.2460  IN. 

SCALE  0.0040  SCALE 


MACH 


3.48 
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CLM 


BETA 


.90 


< 

u 


.20 

.tQ 


♦ 


♦ 


♦ 


-fc- 


.OO 


-1* 


- 6 


BETA 


data  3ET  SYMBOL  CONF I CURAT ION  DESCRIPTION 


terns* ) 

< ATI  134  ) 
< ATI  144  ) 
< AT1142  ) 
< ATI  1 46  ) 
< ATI  149  ) 


8 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

M$FC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T9G2S1 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T902S1 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T9023I 


MACH 


4.96 


ORB INC 

vs 

ELEVTR 

RUDDER 

REPERENCE 

0.000 

0.023 

0.000 

0.000 

SREP 

T 

0.000 

0.023 

0.000 

0.000 

LREP 

2 

0.000 

0.023 

10.000 

0.000 

BREP 

4 

0.000 

0.023 

10.000 

0.000 

XMRP 

3 

0.000 

0.023 

>10.000 

0.000 

YHRP 

0 

0.000 

0.023 

-10.000 

0.000 

ZHRP 

0 

SCALE 

0 

,3000 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


PAGE  418 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  Set  SYMBOL  CONF  l CURAT  ION  DESCRIPTION 

(071069)  Q MSFC  TWT  S44X  LAUNCH  VEHICLE  3TU0IES  TSOI  SI 

<071090  23  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( 671 093  ) O MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  TSOI SI 

(671093)  Q OATA  NOt  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  YS 


CLEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.02S 

0.023 

0.02S 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000  SREF 
0.000  LREF 
30.000  BREF 
30.000  XHRP 
YNRP 
ZMRP 
SCALE 


7.SS00 

2.0200 

4.4600 

3.3600 

0.0000 

0.2460 

0.0040 


SO. IN. 
IN. 
tN. 
tN. 

IN. 

IN. 

SCALE 


MACH 


• 60 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


EFFECT  OF  ORBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol  configuration  description 

<871089 > Q MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1 

<8710911  55  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071095)  O MSEC  TWT  544X  LAUNCH  VEHICLE  STUOtES  TSOISt 

<871093)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

i 


ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  7.8000  30. IN. 

0.000  0.023  0.000  0.000  LREF  2.0290  IN. 

0.000  0.023  0.000  30.000  BREF  4.4800  IN. 

0.000  0.023  0.000  30.000  XMRP  3.3800  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


80 
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pitching  moment  coefficient,  clm 


EFFECT  OF  ORBl' 

.*  pr  f '~t~ 


RUDDER  AT  ZERO  ORBITER  INCIDENCE 


• i - • - * - » 

ANGLE  OF  ATTACK. 

DATA  SET  SYMBOL  CONF l CUR AT I ON  DESCRIPTION 

, . /">  MSPC  TWT  544X  LAUNCH  VEHICLE  STUDIES 

g OAT  A S3  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TVT  S44X  LAUNCH  VEHICLE ^STUDIES 


DEGREES 


(BT1Q91 > 


•Sits;  8 2Xi  a 


TSOISI 
TSOI  SI 


RUDDER 

O.QOO 

0.000 

30.000 

30.000 


reference  INFORMATION 


SREF 

r.ssoo 

SO. IN. 

LREF 

2.0280 

!N. 

BREF 

4.4800 

IN. 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

tN. 

ZMRP 

0.2480 

IN. 

sc  Ate 

0.0040 

SCALE 

.90 
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MACH 


rrrrTTT 


data  set  symbol 


( B71Q99  ) 
<B7t09t  ) 
<971095  > 
< B7J 0^3  > 


8 

8 


configuration  description 

MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  SI 
TSOI  SI 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

Q.QOQ 

0.023 

0.000 

0.000 

SREF 

T .8800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.Q2BO 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


OATA  SET 
(BT1069  ) 
(BT1091 ) 
(BT1099 ) 
<071093 ) 


SYMBOL 

2 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  St 
TSOI  St 


ORB INC 

TS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0. 000 

0.000 

SREF 

7.SS00 

SO. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2 • 0260 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.10 


PAGE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symbol 

(071089  ) 

(071091 ) 

(071093 ) 

(071 093  ) 


s 

a 


CONFIGURATION  DESCRIPTION 
N3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T30131 

MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES  T3G2S1 

MSEC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES  T301S1 

MSEC  TWT  544 X LAUNCH  VEHICLE  STUOIES  T3C2S1 


ORBINC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


Q.OQQ 

0.000 

0.000 

0.000 


0.023 
0.023 
Q.  023 
0.023 


0.000 

0.000 

0.000 

o.aoo 


a.  ooo 
0.000 
30.000 
30.000 


SREF 

LREF 

BREF 

XMRP 

VMRP 

ZMRP 

SCALE 


7.0800 

2.0280 

4.4000 

3.3000 

0.0000 

0.2480 

0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.20 
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ANGLE  OF  ATTACK#  ALPHA#  DEGREES 


S ELEVTR 
0.023  0.000 
0.023  0.000 
0.023  0.000 
0.023  0.000 


OATA  SET  SYMBOL  CONF I CURAT ION  DESCRIPTION 
(BT1089)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(B71091)  O MSF c TWT  344X  LAUNCH  VEHICLE  STUOICS 

CBT1095  ) O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

CBT109S)  Q HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


T302S1 


ORB INC 
0.000 
0.000 
0.000 
0.000 


RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

r.ssoo 

SO .IN, 

0.000 

LREF 

2 .0290 

IN. 

30.000 

BREF 

4. 4600 

IN. 

30.000 

XMRP 

3.3600 

IN. 

TNRP 

0.0000 

IN. 

ZHRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.46 
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9 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 
(671089  ) 

(071091  ) 

(071099 ) 

<071093  > 


S' 

8 


CONFISCATION  DESCRIPTION 
DATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 


ORB INC  YS 
0,000  0.023 


ELEVTR  RUDDER 


REFERENCE 


0.000 

0.000 

0.000 


0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000  SREF 


0.000 

30.000 

30.000 


LREF 

BREF 

XHRP 

YMRP 

2NRP 

SCALE 


INFORMATION 
,8800  3Q.1N. 


0280 

4600 

3600 

0000 

2480 

0040 


IN. 
IN. 
IN. 
IN. 
IN. 
SCALE 


MACH 


1.95 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


OaTA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

r\  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
8 MSFC  TWT  344X  LAUNCH  VEHICLE  STUOtES  T302S1 
<B  /N  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

12^1093)  8 TWT  544X  LAUNCM  CHICLE  STUDIES  T302S1 


MACH  3. 48 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

REFERENCE  INFORMATION 

0.000 

SREP 

7.8800 

SO. IN. 

0.000 

LREF 

2.0280 

IN. 

30.000 

BREF 

4.4800 

IN. 

30.000 

XMRP 

3.3800 

IN. 

YNRP 

O.OQQO 

IN. 

ZNRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL 


<671009  ) 

< 9T1091  ) 

< B7109S  ) 
<871093  ) 


s 

8 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


T302S1 

T902S1 


MACH  4.9B 


ORBtNC 

0.000 

0.000 

0.000 

0.000 


YS  ELEVTR 

0.023  0.000 

0.023  0.000 

0.023  0.000 

0.023  0.000 


RUDDER  REFERENCE  INFORMATION 


0.000 

SREF 

7 .8900 

30. IN, 

0.000 

LREF 

2.0280 

tN. 

30.000 

BREF 

4.4800 

IN. 

30.000 

XMRP 

3.3800 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


J 

DATf  SET 
<BT1069  ) 
(BT1091 > 
<BTt09S ) 
<BTf 093 ) 


SYMBOL 

8 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  Si 
TSOI  SI 


• 60 


ORB INC 
Q . QOO 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


CLEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

30.000 

30.000 


REFERENCE  INFORMATION 


SREF 

T.saoo 

SO. IN. 

LREF 

2.0260 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 

429 

MACH 


\ 


NORMAL  FORCE  COEFFICIENT.  CN 


MACH 


80 
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n TTTTTTTTtTTTf  I Ft  rrrrrrr  t Ft  rt  lilt 


normal  force  coefficient,  cn 


normal  force  coefficient,  cn 


■ EFpgl  OF  ARBITER  RUDDER  AT  ZERO  ARBITER  INCIDENCE 

t i i 1,1  1 1 r'  1 1 i 1 1 1 i 


Oat*  set  SYMBOL  configuration  nr 


<ertos9>  Q 
<671091 ) Q 
<671099) 
<671093  > 


8 


MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
Ztlt  AVAILABl-E  FOR  ALL  CONDITIONS 

JJJ**  ™T  344X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T301SI 

T301S1 


4 

6 

6 

i — * * 

to 

:grees 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

T , 8800 

: 3Q  . t N 

o . ooo 

0.000 

LREF 

2.0280 

’ IN. 

0 . 000 

30.000 

BREF 

4.4600 

IN. 

0.000 

30.000 

XMRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0Q40 

SCALE 

MACH 


1.00 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  flF  ARBITER  RUDDER  AT  ZERO  ORB I TER  INCIDENCE 

| ■>  ^ ■ i «i  i ■ ' I t t 1 t I I i l l 1 " * * 111 

0*T  l f 


o j • 


DATA  set  symbol 
<B7l0p»>  Q 

(0TIO91 ) $ 

(B71099  I Q 

<671099 > LJ 


MACH 


CONFIGURATION  DESCRIFTIOM 

fu*  944X  LAUNCH  VEHICLE  STUOIES 
JS?  available  eor  all  conditions 
tXii “iAONCH  ^hiclemuoim 
OATA  not  AVAILABLE  FOR  ALL  COHOtTIONS 


1.10 


RUDDER 

0.000 

0.000 

30.000 

30.000 


INFORMATION 


3REF 

7 .6900 

SQ.1N. 

LREF 

2.0290 

IN. 

BRCF 

4.4900 

IN. 

XMRF. 

3.3900 

IN. 

YMRF 

0.0000 

IN. 

ZMRF 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 
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normal  force  coefficient,  cn 


*r 


Q.« 


Q.U 


0.4 


0.1 


-0.1 


-Q.t 


-0.3 


FECT  OF 

ORBIT! 

:r  RUDD 

ER  AT  ZERO  ARBITER  INCIDENCE 

1 

mi 

H 

HH 

1 

HH 

HH 

— , — 1 — r — 

i — t — r— 3 

3 

11^^ 

^^hhe 

HH 

Ml 

k; 

Wk 

5 

> 

j 

H 

A 

- 

■P 

i 

jj 

| 

P 

• 

r 1 

“ 

• 

\ 

i 

mu 

■ 

! 

HH 

^11 

• 

mm 

| ^ 

m 

- 

| 

3 

| 

: 

-o.e 


-l.o 


< 071099 ) 
(071091 ) 
( 071093 ) 
(071093 ) 


8 

8 


-10 

- a 

- 6 

-•  4 

- t 

0 

t 

4 

• 

a 

10 

It 

ANGLE 

OF  ATTACK.  ALPHA,  DEGREES 

CCf 

^ ! 5w"  ATI  ON  DESCRIPTION 

ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

HSFC 

TWT 

344X  LAUNCH 

VEHtCLE 

STUOIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

T.eeoo 

SQ. IN. 

More 

TWT 

344X  LAUNCH 

VEHICLE 

STUOtES 

T3G2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

HSPC 

TWT 

344X  LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

H3FC 

TWT 

344X  LAUNCH 

VEHICLE 

STUOIES 

T302SI 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

1.20 


PAGE 
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normal  force  coefficient,  cn 


normal  force  coefficient,  cn 


MACH 


1.95 
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normal  force  coefficient,  cn 


EFFECT  OF  ORBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 


data  set  symbol 

<BT1CI89>  Q 
C9T1091  > 

< BTl 099  ) <2 

CBT109SJ  U 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  TSOESl 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
5£c  LAUNCH  VEHICLE  STUOIES  TSCttSt 


ORB INC 
0.000 
0.000 
0.000 
0.000 
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MACH 


3.48 


riTrr 


NORMAL  FORCE  COEFFICIENT.  CN 


ANGLE 


oat a aet  symbol 


< Briat) ) 
< 071091  ) 
<071095 ) 
<071093  > 


8 

8 


CONFIGURATION  description 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


QF  ATTACK^  AL 

DUA_  nmDCCC 
. *«•«* 

ORB INC 

YS 

ELEVTR  RUDOER 

REFERENCE  INFORMATION 

T 302 31 

0.000 

0,023 

0.000  0.000 

SREF 

7 . 6600 

sa . i n 

0.000 

0.023 

O.OQO  0.000 

LREF 

2.0260 

IN. 

T302SI 

0.000 

0.023 

0.000  30.000 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000  30.000 

XHRP 

YMRP 

ZMRP 

SCALE 

3.3600 

0.0000 

0.2460 

0.0040 

IN. 

IN. 

IN. 

SCALE 

MACH 


4.96 


PAGE 
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AL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  ORBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


04T*  SET  SYMBOL  CONFlOURATtON  OESCRIFTION 

rj  Msrc  TWT  544X  LAUNCH  VEHICLE  STUOIES  TSOI  SI 
(BT1QS9)  LJ  AVAluAeLC  rOR  ALL  CONDITIONS 

<BT12ol!  /S  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES  TSOIS1 

\Vr\°oll\  8 oVfA  JSt  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  T8 


n MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  TSOI  SI 

::*.SS  S A *VA«U*ett  rOR  ALC  CONOtTJON. 


ELEVTR  RUDDER 
0.000  0.000 
0.000  0.000 
0.000  SO. 000 
0.000  SO.  000 


REFERENCE  INFORMATION 


SREF 

T . 8000 

SO. IN. 

LREF 

t .0260 

IN. 

BREF 

4.4600 

IN. 

XMRF 

s.seon 

IN. 

YMRP 

0.0000 

tN. 

ZHRF 

0 . 1460 j 

IN. 

SCALE 

0.0040 

SCALE 

MACH 
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axial  force  coefficient,  ca 


MACH 


80 


rrn  t 


axial  force  coefficient,  ca 


EFFECT  OF  ORBIT 

.00  r-*  ~ 


ER  RUDDER  AT  ZERO  ARBITER  INCIDENCE 


SET  SYMBOL  CONF I CUR ATION  0«CRtRTtON 


DATA  SET  STWOL  VCMlCLt  STUDIES 

(BTtO«9)  □ MSrC  TWT  ” .2.  - All  fOUft!  T ION 


(671091)  — 
(671099)  Q 
(671099)  LJ 


HACH 


St  AVAILABLE  rOR  ALL  CONDITIONS 

™t  saAr  launch  vehicle  stuoies 
SSta  St  available  roR  all  conditions 


-4  - « 

ANGLE  OF  ATTACK. 

ORB INC 

TBOISI  2*222 

0.000 

TSOI  St 

0.000 


ALPHA.  OEGREES 


YS 

0, 

Oc— - 

0.023 

0.023 


.023 

.023 


CLEVTR 

0.000 

0.000 

0.000 

0.000 


reference  information 


wzr 

7.6600 

i 36. IN. 

L nzr 

2.0260 

t M * 

BRC7 

4.4600 

IN# 

XMRF 

3.3600 

IN. 

YNRF 

0.0000 

IN. 

ZMRF 

0.2460 

IN. 

•CALC 

0.0040 

3CALC 

\ 

PAGE 
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I 


axial  force  coefficient,  ca 


effect  OF  ORB I TER  RUOOER  AT  ZERO  ORBITER  INCIOENCE 


ANGLE  OF  ATTACK*  ALPHA.  OEGREES 


DATA  SET  SYMBOL  CONE t COR AT ION  DESCRIPTION 

<BTiOS9)  O MSEC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOISI 

<£££!  » DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 

( BY 1 09  3 ) O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOISI 

□ data  not  AVAILABLE  TOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDDER 

REKtRtNtt 

1 S V'T 

0.000 

0.023 

0.000 

0.000 

SREF 

7 • 6800 

SQ.tN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2 .02*0 

IN, 

o.ooo 

Q.02S 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000  » 

IN. 

ZHRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


PAGE 


axial  force  coefficient,  ca 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set  symbol 


< BT1Q39  ) 

< BT1091  ) 
( BT 1099  ) 
{071 093 > 


8 

8 


CONFIGURATION  OESCRIFTION 


MSFC 

DATA 

MSFC 

OATA 


TWT  S44X  LAUNCH  VEHICLE  STUDIES 
NOT  AVAILABLE  FOR  ALL  CONDITIONS 
TWT  944X  LAUNCH  VEHICLE  STUOtCS 
NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  SI 
TSOI  SI 


MACH  1.10 


ORBtNC 

0.000 

0.000 

0.000 

0.000 


vs 

CLCVTR 

RUOOER 

REFERENCE  INFORMATION 

o.oss 

0.000 

0.000 

SREF 

T.BBOO 

69. tN. 

0.029 

0.000 

0.000 

LREF 

2. 02S0 

IN. 

0.029 

0.000 

90.000 

BREF 

4.4600 

IN. 

0*029 

0.000 

90.000 

XNRF 

9.9600 

IN. 

VMRF 

0.0000 

IN. 

2MRF 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set  SYMBOL 

CONEIOURATION  DESCRIPTION 

CBT10S9)  Q 

MSEC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  St 

(ariosi ) Q 

MSEC 

TWT 

9 4 4 X 

LAUNCH 

VEHICLE 

STUDIES 

T 302 31 

cenoss)  O 

MSEC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOtSl 

(071063)  Q 

MSEC 

TWT 

9 4 4X 

LAUNCH 

VEHICLE 

STUDIES 

T 302 SI 

MACH 

1.20 

ORBINC 

YS 

ELEVTR 

RUDDER 

REEERENCE  ineormation 

0.000 

0.023 

0.000 

0.000 

SREE 

T .6900 

SQ  . IN 

0.000 

0.023 

0.000 

0.000 

LREE 

2.0260 

IN. 

0.000 

0.023 

0.000 

30.000 

BREE 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRE 

0.0000 

IN. 

ZMRE 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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axial  i orce  coefficient,  ca 


AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL 

CONFIGURATION  description 

ORBINC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

<071089)  Q 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.029 

0.000 

0.000 

SREF 

T.seoo 

SO. IN, 

( 8? 1091  ) ZS 

MSFC 

TWT  544 X LAUNCH  VEHICLE  STUOIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(071093)  O 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

(BT1Q93)  LJ 

MSFC 

TWT  344 X LAUNCH  VEHICLE  STUOIES 

T302S} 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

1.95 
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AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK#  ALPHA#  DEGREES 


DATA  aCT 
( 071 009  ) 
(071091 ) 
(071095  > 
(071099  > 


SYMBOL 


CONFIGURATION  0E9CRIFTI0N 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M9FC  TWT  S44X  LAUNCH  VCHtCLE  STUOICS 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSFC  TWT  944X  LAUNCH  VEHICLE  9TUHE9 


T 90291 
T90291 


ORB INC 

T9 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.029 

0.000 

0.000 

9REF 

7 . 6000 

99. IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.029 

0.000 

90.000 

BREF 

4.4900 

IN. 

0.000 

0.029 

0.000 

90.000 

XMRF 

9.9900 

IN. 

TNRF 

0.0000 

IN. 

ZNRF 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

3.48 
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MACH 


AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


data  set  symbol 

(871089  ) 

<671091  ) 

<071099  > 

(671 693  ) 


fi 

8 


configuration  description 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T 302 SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOtES  T 3 02 SI 


ORBINC 

0*000 

0.000 

0.000 

0.000 


VS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUOOER 

0.000 

0.000 

30.000 

30.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


r.esoo 

2.0280 

4.4600 

3.3600 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


4.96 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ORBITER 

.40  r — t t — r — t— r— r — t — r r 


.33  r 


L- 


RUDDER  AT  ZERO  ORBITER  INCIDENCE 

-1 — i — i — i — r— r — f ? i — i — | — r — r — r — |- -r  i t— f-r 


i — i — i — r— r — T r r 

i i 


i — r 


~“T — T — t t 


t 

1 


1 


data  set 

( 271099  ) 
(671091  ) 
< 671095  > 
( 271095  > 


SYMBOL  CONFIGURATION  OESCR l P T ION 

8-MSFC  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVA l LADLE  FOR  ALL  CONDITIONS 
O MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
[J  DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T301S1 

T301S1 


.BO 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0 . 000 

SREF 

7.9800 

SO.  IN 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

30.000 

eREF 

4.4600 

IN. 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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MACH 


F0REBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


Data  set 

SY'MBOL  court  OUR  AT  I ON  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

CBT1Q49  > 

Q Hsrc 

TWT 

5 4 4 X LAUNCH  VEHICLE  STU01ES 

T301S1 

0.000 

0*023 

0.000 

0.000 

SREF 

7 .8  800 

SO  . IN 

<C7109t  ) 

Z5  OATA 

NOT 

AVAILABLE  For  all  co.no  it  ions 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<0710*55  ) 

O MSEC 

TWT 

34*X  LAUNCH  VEHICLE  STUOtES 

T301 SI 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4600 

tN. 

<071  oo!s  > 

Q DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP  0.0000  tN. 

2MRP  0.2490  IN. 

SCALE  0.0040  SCALE 


.80 


MACH 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


T . 0800  94. IN. 

*.0*80  IN. 
4.4900  IN. 
9.9900  IN. 
0.0000  ' IN. 
0.0490  IN. 
0.0040  1 SCALE 


( BT1089  ) 
<BTl09t > 
C8T1Q99  > 
< BT1099 * 


8 


Msrc  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOI  St  0.000 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 

O MSFC  TWT  344X  LAUNCH  VEHtCLE  STUDIES  TSOISl  0.000 

□ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 


0.029 

0.029 

0.029 

0.029 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

90.000 

90.000 


SREF 

LREF 

BREF 

XMRF 

VNRP 

ZNRF 

SCALE 


MACH 


90 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  SET  SYMBOL 


< 071069  ) 
(BT1091  ) 
(B71095  ) 
< art09S ) 


S 

8 


configuration  description 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 

OATA  not  available  for  all  conditions 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUOtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  31 
TSOI  St 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.8S00 

SO. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

tN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.00 
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forebody  axial  force  coefficient,  caf 


DATA  SET 
<871069  > 
<8710*1 ) 
<871099 ) 
<871099 ) 


SYMBOL 

8 

8 


CONFIGURATION  OESCRtFTlON 


MSFC 

OATA 

MSEC 

OATA 


TWT  944X  LAUNCH  VEHtCLE  3TU0IES 
NOT  AVAILABLE  FOR  ALL  CONDITIONS 
TWT  544X  LAUNCH  VEHICLE  STUOIES 
MOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  St 
T 901  St 


ORBtNC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.029 

0.000 

0.000 

SREF 

7.SS00 

39. IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2. 0280 

IN. 

0.000 

0.029 

0.000 

90.000 

BREF 

4.4800 

t H ♦ 

0.000 

0.023 

0.000 

30.000 

XMRF 

3.9800 

t N • 

YNRF 

0.0000 

IN. 

2NRF 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.10 
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FOREBOOY  AXIAL  FORCE  COEFFICIENT,  CAF 


DATA  Sc  i 

StHoOC  CONFIGURATION  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(QTiaaa ) 

O MSFC 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

T.S800 

SQ . I N < 

<ano9t ) 

G MSFC 

TWT 

544X 

LAUNCH 

VEHICLE 

STUDIES 

T3C2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

< QTl 093  ) 

O MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

so .ooo 

BREF 

4.4600 

IN. 

( OTt 093  } 

Q MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T302S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

YMRP 

ZMRP 

SCALE 

3.3600 

0.0000 

0.2460 

0.0040 

IN. 

IN. 

IN. 

SCALE 

1.20 


PAGE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


OATA  SET 
<0T1O»» > 
<071091  ) 
<071099 > 
<071093  > 


SYMBOL 


§ 


CONTI  CURAT  10*4  DESCRIPTION 
DATA  NOT  AVAILABLE  TOR  ALL  CONOITtONS 
NSTC  TWT  944 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 
NSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T302SI 
T 30231 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

▼.0000' 

SO.tN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4000 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3000 

tN. 

YNRP 

0 • 0000 

IN. 

ZNRP 

0.2400 

tN. 

SCALE 

0.0040 

SCALE 

1.46 
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MACH 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


ANGLE  OF  ATTACK.  ALPHA,  DEGREES 


□ArA  SET  SYMBOL 
( 871099  ) Q 

<B7109t  > Q 

< B71Q99  ) O 
<BT1093>  Q 


COMF1 CURAT I ON  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TWT  944X  LAUNCH  VEHICLE  STU01ES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  S44X  LAUNCH  VEHICLE  3TU0IES 


T3C2S1 

TS02S1 


ORB INC 

YS 

CLEVTR 

RUODER 

REFERENCE  INFORMATION 

o.opo 

0.023 

0.000 

0.000 

SREF 

7.8800 

SQ.IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

VMRP 

0.0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ARBITER  RUDDER  AT  ZERO  ARBITER  INCIDENCE 


OAT A SET  SYMBOL 


< BTlO*9  > 
(871091 > 
C 871095  > 
(871093  > 


8 

8 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


CONFIGURATION  OESCRIFTION 


OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T3C231 
T 30231 


ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

o.ots 

0.000 

0.000 

SREF  T . 0800 

S9.IN. 

0.000 

0.0*3 

0.000 

0.000 

LREF  t.OBSO 

IN. 

0.000 

0.0*3 

0.000 

30.000 

BREF  4.4*00 

IN. 

0.000 

0.0*3 

0.000 

30.000 

XHRF  3.3*00 

tN. 

VMRF  0.0000 

IN. 

IMRF  0.14*0 

IN. 

SCALE  0.0040 

SCALE 
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MACH 


3.48 


FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  OF  ARBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 


Data  set  symbol  configuration  description  orbinc  ts  elevtr  ruooer  reference  information 


<BT1089)  L 

J DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

7.S800 

SO. IN, 

< QTlOSt  ) 4 

i MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T3C2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260' 

IN. 

< BT109S  ) < 

> DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

(871093)  L 

j MSFC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

90.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

. 

2MRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

i ariose  ) D MSFC  TWT  544X  LAUNCH  VEHtCLE  8TU®5”  TSOtSl 

( BT 1 091  J iS  DATA  NOT  AVAILABLE  FOR  ALL  TSOial 

/S  Msrc  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOlSt 

^lots  □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


0.000 

O.OES 

0.000 

0.000 

SREF 

T.SSOO 

0.000 

0 .029 

0.000 

0.000 

LREF 

2.0280 

o.ooo 

O.OES 

0.000 

90.000 

BREF 

4*4800 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

YMRP 

0.0000 

ZMRP 

0.2480 

SCALE 

0.0040 

MACH  .BO 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

ELtvTR 
023  0.000 
023  0.000 

023  0.000 

023  0.000 

TMRP  Q.UUUU  in. 

ZMRP  0.2400  IN. 

SCALE  0.0040  SCALe 


OATA 
(071089 ) 
(671091 ) 
(67.1093  > 
( 871 093 > 


SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  T3 

MSFC  TWT  344X  LAUNCH  VEHtCLE  STUDIES  T3CISI  0.000  0. 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0. 

MSFC  TWT  34 4 X LAUNCH  VEHICLE  STUDIES  T301S1  0.000  0. 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  O. 


1 


KUUUC.lt 

«C**  tn&riWG,  ir»r 

TTC^ 

0.000 

SREF 

7 .8809 

SO.  IN 

0.000 

LREF 

2 .0280 

IN. 

30.000 

BREF 

4.4800 

IN. 

30.000 

XMRP 

3. 380Q 

IN. 

.80 
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MACH 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  set 

( BMOI9  ) 
( BT 1 091  ) 
C0T1O95  ) 
C 0T1O9S I 


SYMBOL 

8 

8 


C CNF l CURAT ION  DESCRIPTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTlONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STU01ES 
OATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  SI 
TSOI  SI 


ORBINC 

YS 

ELCVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.eeoa 

64. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 0260 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YNRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

.90 
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MACH 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


data  set  symbol 

(BT1069  ) 

(BY1091 > 

< BT 1 095  ) 

C BT 1 095  ) 


a 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOI  SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


Q.QOQ 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

30.000 

30.000 


SREF 

LREF 

BREF 

XMRP 

VMRP 

ZHRP 

SCALE 


7 . 8800 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 


SO. tN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.00 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ORB INC 
0.000 
0.000 
0.000 
0.000 


MACH  1.10 


data  set  symbol  configuration  description 


( 871089  > 
( BT1 091 ) 
<671093 ) 
{ BT1Q93 ) 


8 

8 


MSPC  TWT  344X  LAUNCH  VEHICLE  STUDIES  TSOIS1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOtSl 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


REFERENCE  INFORMATION 


YS  ELEVTR 

0.023  0.000 

0.023  0.000 

0.023  0.000 

0.023  0.000 


RUDDER 
0.000  SREF 
0.000  LREF 
30.000  BREF 
30.000  XMRP 
YNRP 
ZMRP 
SCALE 


7.8800 

SO. IN, 

2.0280  1 

IN. 

4.4800 

IN. 

3.3800 

IN. 

0.0000 

IN. 

0.2480 

IN. 

0.0040 

SCALE 
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i 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  ARBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 

.to  r 

J- 

— 1 — 1 — 1 — 

— i — i — i — i 

r — i r i 

i 1 — | — 

i — i i 

i i i 

I 1 1 — 1 

— 1 — 1 — 1 

— 1 — 1 — 1 

i — r i 

* • * i 

T 1 I f 

• tl  ■ 

. 

. t« 
.14  * 
.1« 
.40 
.$a  ^ 
.o« 

• 04 

• 02 

i 

.oo 

Crr a 

:j 

i - 

E&ii 

— -E 

=$ 

— — t 

— 

i — 

• 

- 

- 

• 

- 

- 

- 

• 

- 

■ 

- 

IS  1 -to  - a - e - 4 - a o c 4 e e io  tt 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


oata  set  symbol 

configuration  description 

j 

ORBINC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(071089)  Q 

MSFC 

TWT 

S44X 

LAUNCH 

vehicle 

STUDIES 

TSOtSl 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6800 

SO. IN. 

( 871091 > S 

MSFC 

TWT 

S44X 

LAUNCH 

vehicle 

STUDIES 

T302S1 

O.QOQ 

0.023 

0.000 

0.000 

LREF 

2 .0280 

IN. 

C B71099 ) O 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T301S1 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4600 

IN. 

(871093)  Q 

MSFC 

TWT 

944X 

launch 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

VMRP 

3.3600 

0.0000 

IN. 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.20 
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S 


BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


DAT*  set  symbol 


I ) 

tfenosi  > 
< Br I 035  ) 
C C71  0*33  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


T 302 SI 
T 302  S 1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.  aeoo 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


.u 


.11 


.14 


.it 


• to 


.os 


,os 


.04 


poa 


r~' 

— i i — i — i — r 

— i — i — i — 

— i — i — i — 

i ■> r-- 

i“  > i — 

i r i — 

— t — » — i — 

— rtf 

— y — i — r* 

— i — i — i — 

- 

- 

■ 

- 

- 

- 

■ 

* 

* 

- 

- 

- 

• 

- 





— 

& 



a 

• 

— i 

5 — — 

a 

‘ 

-it 


data  set  symbol 


-to 


-0  -4  - t O 2 4 

ANGLE  OF  ATTACK#  ALPHA#  DEGREES 


to 


tc 


1071009 ) 
<871091 > 
(B7109S  > 
(071093 ) 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T902S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STU01ES  T902S1 


ORB INC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.029 

0,000 

0.000 

SREF 

7.SSOO 

SO. IN, 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.029 

0.000 

90.000 

BREF 

4.4600 

IN. 

0.000 

0.029 

0.000 

90.000 

XMRP 

9.9600 

IN. 

YNRP 

0.0000 

IN. 

ZNRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


uata  ser 

StHbW.  CONFIGURATION  DESCRIPTION 

ORBINC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

< 671089  ) 

Q OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREr 

T . 6800  ■ 

SO. IN, 

(BT1091  ) 

23  H3PC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T302SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

< 671093  ) 

6 OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

( 071093 > 

□ MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

O.OOQQ 

tN. 

ZHRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  4.96 
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i 


NORMAL  FORCE  COEFFICIENT.  CN 


OATA  act  SYMBOL 


( BT109*  ) 
( BTtO»t > 
( BT1095  > 
< B71093  ) 


8 

8 


CONF | CUBA T ION  DESCRIPTION 
M9FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301SI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSrc  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOtSt 
DATA  NOT  AVAILABLE  FOB  ALL  CONDITIONS 


ORB INC 

VS 

CLEVTB 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.0C9 

0.000 

0.000 

SREF 

7 . a BOO 

89. IN, 

0.000 

0.0*5 

0.000 

0.000 

LREF 

t.oteo 

IN. 

0.000 

0.0*3 

0.000 

30.000 

BREF 

. 4.4900 

IN. 

0.000 

0.0*3 

0.000 

30.000 

XMRP 

3.3900  . 

IN. 

VMRP 

0.0000 

IN. 

2NRP 

0.S490 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .60 


PAGE  469 


normal  force  coefficient,  cn 


pitching  moment  coefficient,  clm 


oata  set 

<871099 ) 
<871091 > 
<871099  > 
<871093 ) 


SYMBOL 

8 

8 


CONE I CUR AT ION  DESCRIPTION 
MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOtSt 
TSOI SI 


ORB INC 

YS 

ELEVTK 

KVJUU&.K 

REFERS 

NCE  INFORMATION 

0.000 

0 .023 

0.000 

0.000 

SREF 

T • 8800 

30. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

tN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3600 

IN. 

YNRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


80 
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normal  force  coefficient,  cn 


PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symbol 


( btsos*  > 
lertost  i 

IBTtOSS  » 
(BT1043  ) 


CONFIGURATION  OESCRIFTION 
MSFC  TWT  944X  LAUNCH  VEHICLE  9TUOIE5 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOtSI 
TSOI  SI 


.90 


OftBtNC 

0.000 

0.000 

0.000 

0.000 


YS 

0.013 
0 ,029 
0.023 
0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDOeR  REFERENCE  INFORMATION 


0.000 

SReF 

t.ssoo 

SO.  IN 

0.000 

LREF 

2.02S0 

IN. 

30.000 

BREF 

4 . 4400 

IN. 

90.000 

XMRF 

5.3400 

IN. 

YMRF 

0.0000 

IN. 

ZMRF 

0 .2440 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 

471 

MACH 


normal  force  coefficient,  cn 


DATA  SET 
< Brtpes  ) 
(B71D91 ) 
<671095  » 
<671093 ) 


SYMBOL 

8 

8 


PITCHING  MOMENT  COEFFICIENT.  CLM 


COMF1 OUR AT ION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  3TU01ES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T301S1 

T301S1 


CRB I HC 
0.000 
0.000 
0.000 
0.000 


V? 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

30.000 

30.000 


MACH  1.00 


REFERENCE  INFORMATION 


SREF 

T.eeoo 

3Q . IN, 

LREF 

2.0280 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 

472 

normal  force  coefficient,  cn 


OATA  SET  SYMBOL 


<art0S9  > 
(srtottt ) 

(871099 > 
<871093  ) 


8 

8 


CONFIGURATION  DESCRIPTION  ORBINC  YS  ElEVTR  RUDDER  REFERENCE  INFORMATION 


msec 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

0.000 

SREE 

T . 8800 

SO.  IN 

DATA 

NOT 

AVAtLABLE  EOR  ALL  CONDITIONS 

0.000 

0.02S 

0.000 

0.000 

LREE 

2.0280 

IN. 

msec 

TWT 

944X  LAUNCH  VEHICLE  STUOtES 

TSOI  SI 

0.000 

0.023 

0.000 

30.000 

BREE 

4 . 4600 

IN. 

DATA 

NOT 

AVAtLABLE  EOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRE 

3.3600 

IN. 

YMRE 

0.0000 

IN. 

IMRE 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 
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MACH 


normal  force  coefficient,  cn 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL 

LWMQUKAUON  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

( 671089  > Q 

MSFC  TWT  344X  LAUNCH 

VEHICLE 

STUDIES 

TSOtSl 

O.QOO 

0.023 

0.000 

0.000 

SREF 

7. 8800 

SQ.  IN 

( 071 091 > 23 

MSFC  TWT  544X  LAUNCH 

VEHtCLE 

STUDIES 

T302SI 

Q.OOQ 

0.023 

0.000 

0.000 

LREF 

2.0280  ■ 

IN  , 

( BT1 099  > <> 

MSFC  TWT  944X  LAUNCH 

VEHICLE 

STUDIES 

TSOISI 

0.000 

0.023 

0.000 

30.000 

BREP 

4.4800 

IN. 

C B 7 1093  ) Q 

MSFC  TWT  544X  LAUNCH 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

o.oooo 

IN. 

i 

ZMRF 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET 
( BT 1 099 ) 
(BT1091 ) 
CBT1Q99  » 
< BT1Q9S  > 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TWT  344X  LAUNCH  VEHICLE  STUOtES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSFC  TWT  S44X  LAUNCH  VEHICLE  STUOtES 


T3Q2S1 

T302S1 


ORB INC 

TS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.B800 

SG.tN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0200 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

XMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  0F  ORBITER  RUDDER  AT  ZERO  ORBITER  INCIDENCE 


O.T 

Oi* 

o.t 

0.4 

o.s 

o.t 

0.1 

o.o 

-o.i 

-o.t 

-o.t 

-0.4 

-0.9 

-0.0 

-O.T 

-o.a 

-o.a 

-1.0 

-i.i 

*i  .* 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(071089)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071091)  ZS  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T3C2S1 

(871099  ) O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BTlp93)  [J  MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T302S1 


ORB INC 

TS 

EL6V  rK 

KUUUUt 

0 . 000 

0.023 

0.000 

0.000 

SREF 

T .8800 

SO. IN 

a.  ooo 

0.023 

0.000 

0.000 

LREF 

2.0200 

tN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.95 
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normal  force  coefficient,  cn 


EFFECT  OF  ARBITER  RUODER  *T  EERO  ORB ITER  INCIDENCE 

O.T  ^ 1 1 r 


o » t 


0.4 


o.s 


o.t  r 


-o.i  r 


-o.« 


-0.5 


OCT  SYMBOL  CONFIGURATION  DESCRIPTION 


.»  •*  -1  *° 

PITCHING  MOMENT  COEFFICIENT 


CLM 


*Y§~  - — - 


1871091)  ^ 

1071099)  Q 
< 071095  ) LJ 


NOT  AVAILAtJLK.  r*vr»  ~ ^ T«A»< 11 

u.rr  tut  944X  LAUNCH  VEHICLE  STUDIES  T90231 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0. 

0, 

0 

0 


029 

029 

,029 

.029 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

90.000 

90.000 


REFERENCE  INFORMATION 


SREF 

7.S600 

94. IN, 

LREF 

2 . 0290 

IN. 

BREF 

4.4800 

IN. 

XMRP 

9.9800 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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normal  force  coefficient,  cn 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET 
( 871009  ) 
<671091  ) 
<671095  > 
<671093 ) 


SYMBOL 

8 

8 


CONFIGURATION  OESCRIHlION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


T302S1 

T302S1 


4.96 


«OQ  » 


ELCVTR  RUDDER  REFERENCE  INFORMATION 


0.000  0.029 
O.OOQ  0.029 
0.000  0.023 
0.000  0.029 


0.000  0.000 
0.000  0.000 
0.000  30.000 

0.000  30.000 


SREF 

7.6600 

SQ. IN, 

LREF 

2.0260 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

TMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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MACH 


effect  of  orb I ter  rudder  at  zero  arbiter  incidence 


-l*  -to  -•  -•  - 4 -t  O t 4 • • to  ts 


ALPHA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(BT106*>  C 

} MSFC 

TWT 

544X  LAUNCH  VEHICLE  STU01ES 

TSOtSl 

0.000 

0.023 

0.000 

0.000 

SREF 

T • 6600 

■SQ  .IN 

< 0T| 091  > Z 

A OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

(071095)  < 

> MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

30.000 

BREF 

4.46001 

IN. 

(071095)  L 

J data 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRF 

3.3600 

IN. 

YMRF 

0.0000 

IN. 

ZNRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

MACH 
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CBL  CYN 


ALPHA 


ALPHA 


. . . 

. » • 

* * * 

• » • . 

* ' ' 

. J . t 

• « i 

* * * | 

* * * I 

* * • 

* * ' : 1 

. . . 

j 

A 

y 

V 

Nr 

Nr 

V 

' V 

\ 

e> 

L3 

□ 

~ KU 

U 

LJ 

H 

y 

J 1 

j 

i 

-10 

- a - e - 4 

- Z 

0 

« 

4 

e 

6 

to 

12 

ALPHA 

DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  iNkqRHA  r IV>N 

(B710S9)  Q 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

7 * 0800 

3Q. IN. 

C 07 1 09 1 ) ZS 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( 971099  ) O 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

TSOISI 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4400 

IN. 

( 071093 ) □ 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .80 
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>- 

(-> 


z 

> 

<J 


ALPHA 


• ’ * 

* • • 

• • 1 

' ' ' 

* • • 

• • * 

* * * 

* * * 

. 

A 



V 

V 

v 

-0- 

0 

€ 



*—■ 

e 

o 

-A  . 

□ 

i 



-•s« 

-to 

- • - • - 4, 

- t 

0 

t 

4 

• 

s 

to 

t 

ALPHA 

DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(B71089)  Q 

MSFC 

TUT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOI  St 

0.000 

o.oes 

0.000 

0.000 

SREF 

7. 6800 

SO. IN. 

(671091)  ZS 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

( BTt 093 > O 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

TSOI  St 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

(671093 ) □ 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XNRP 

3.3800 

IN. 

VNRP 

0.0000 

IN. 

ZNRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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CH 


ALPHA 


ALPHA 


ALPHA 

OftBINC  VS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0 .023  0.000  0.000  3REF  7.8800  80. IN. 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  0.000  30.000  BREF  4.4800  IN. 

0.000  0.023  0.000  30.000  XMRF  3.3800  IN. 

VMRF  0.0000  IN. 

ZMRF  0.2480  IN. 

SCALE  0.0040  SCALE 


OATA  SET  SYMBOL  CONFICURATtON  0E3CRIFT ION 
<871089)  Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 

<8710911  S OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(071093)  O MSFC  TWT  544X  LAUNCH  VEHtCLE  STUOIES 

<671093)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
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CBL  cyn 


— 1 — 1 — 1 — 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 
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— i — r— i — 

— , — , — | — 
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£ 

0 

-H 
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ALPHA 


ALPHA 


OATA  SET  SYMCOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

vs 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(071099)  O 

Marc 

TWT 

S44X 

LAUNCH 

VEHICLE 

STU0IE3 

T30131 

0.000 

0.023 

0.000 

0.Q00 

SREF 

7.9800 

SQ.  tN 

(071091  ) 23 

Msrc 

TWT 

344X 

LAUNCH 

VEHICLE 

STUDIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(071095)  O 

mspc 

TWT 

544X 

LAUNCH 

VEHICLE 

STUDIES 

T3C131 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

(071093)  Q 

Marc 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUDIES 

T 302 31 

0.000 

0.023 

0.000 

30.000 

XMRP 

YMRP 

2MRP 

SCALE 

3.3800 

0.0000 

0.2480 

0.0040 

IN. 

tN. 

IN. 

SCALE 
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\o 


ALPHA 


data  set  symbol 


<BT1O09  » 
(BT1091 > 
(BT1093  ) 
< BT1093  > 


s 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  POR  ALL  CONDITIONS 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T302SI 

T302S1 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

r.esoq 

SO.  I 

N, 

0.000 

0.023 

0.000 

0.000 

LREF 

2. 026Q 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.2460 

IN, 

SCALE 

0.0040 

SCAL 

X 

MACH 


1.46 


PAGE  485 


CBL  CYN 


ALPHA 


— > f f 

— i — i — i — 

— r r -i — 

— i — i — i — 
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— , — , — , — 

— i—i — i — 
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— i — , — i — 

— i — i — i — 

— i — i — i — » 

A 

A 

- A 

A 

^ 

-A 

A 

-A 

-A 

n 

n — 

R_ 

R- 

F 

F 

g 

e 

-B 

-0 

i 

-ta  -to  -a  -a  -4  -a  o z 4 a a to  ta 


ALPHA 


•to 

.oa 

• 02 
• do 
-.02 

\ 

-•oa 


* * * 

• • • 

• * • 

* • • 

. * i 

* * * 

* * * 

* * * 

* * ' 

• • « 

□ 

□ 

- i“ 

LJ  “ 

1 

3 

A 

& 

-B 

-£] 

mm 

1 

-12 


-to 


- a 


- 2 0 

ALPHA 


to 


UAIA  at  I 3 t ntj'ju 

wNF  i OUR AT ION  DESCRIPTION 

v*o INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFCRN 

IATICN 

(071099)  Q 

DATA  NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

3REF  7.0800 

SQ. IN. 

< 371091  ) Z5 

HSFC  TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T3G2S1 

□ .000 

0.023 

0.000 

0.000 

LREF  2.0280 

IN. 

( 071093 ) O 

DATA  NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF  4.4000 

IN. 

(071093)  □ 

MSFC  TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T302S1 

0.000 

0.023 

0.000 

30.000 

XHRP  3.3600 
YMRP  0.0000 
ZMRP  0.2480 
SCALE  0.0040 

IN. 

IN. 

IN. 

SCALE 

MACH 
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EFFFPT  (IF  flRRITFR  RlinnFR  AT  ZERO  ORBITER  INCIDENCE 


ALPHA 


ALPHA 


• to 


.09 


• OS 

• oo 

-J  -,oa 

CD 

O 

-•o# 


-.to 


RUDDER  REPERENCE  I NPORMAT ION 

o.ooo  srep  r.eeoo  so. in. 

0.000  LREP  2 • 0280  IN. 

30.000  BREP  4.4600  IN. 

30.000  XMRP  3.3600  IN. 

tMRP  0.0000  IN. 

fHRP  0.2460  IN. 

SCALE  0.0040  SCALE 


OATA  SET  SYMBOL  CONP ICURATION  DESCRIPTION 

( BTl  089  ) Q DATA  NOT  AVAILABLE  POR  ALL  CONDITIONS 

(671091)  O M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 

671093)  O DATA  NOT  AVAILABLE  POR  ALL  CONDITIONS 

(671093)  □ HSPC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T302S1 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ALPHA 


MACH 


3.48 
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CBL  CYN 


> 

a 


EFFECT  OF  ORBITER  RUDDER  AT  ZERO  ARBITER  INCIDENCE 


ALPHA 


ALPHA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  OHOiNc  tS 

(871099)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023 

(BT1091)  Zi  M3FC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T302S1  0.000  0.023 

(871099)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023 

<BTtQ93>  □ MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T302S1  0.000  0.023 


npprpciurr  t MjrrtRMf.T  I ON 


0.000 

0.000 

SREF 

T • 8800 

SQ. IN. 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

30.000 

BREF 

4.4900 

IN. 

0.000 

30.000 

XHRP 

3.3900 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 
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CYN 


BETA 


.to 

.06 

.02 

.oo 

-.02 

00 

o 

-.09 

-.to 

-to 


BETA 


OATA  SET  SYMBOL 
( ATI 090 > 

{ AT 1 092  ) 

( AT 1096 > 

( AT  ft  094 ) 


8 

8 


CONFIGURATION  DESCRIPTION 
M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOtSt 
DATA  NOT  AVAILABLE  for  all  conditions 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  TSOISI 
OATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.025 

0.023 

0.025 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUOOER 

0.000 

0.000 

30.000 

30.000 


REFERENCE 


MACH 


.60 


SREF 

t.ssoo; 

SO . IN, 

LREF 

2.0260 

IN. 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN, 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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CBL 


BETA 


BETA 


BETA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( AT 1 090 ) Q MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T30131 

( ATI  092  ) 25  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(Ariose)  O MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T301S1 

< ATI 094  ) □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

0.000 

0.000 

0.000 

0.000 


Y3 

0.023 

0.023 

0.023 

0.023 


& LtV i k 
0.000 
0.000 
0.000 
0.000 


0.000 

0.000 

30.000 

30.000 


r KjersD Ij.  t t r\M 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


SOQO 

0280 

4600 

.3600 

.0000 

.2460 

.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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BETA 


BETA 


BETA 


OftBINC  VS  ELCVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.029  0.000  0.000  sref  v . ooao  so. in. 

10.000  0.029  0.000  0.000  LRE  F 2.0200  IN. 

0.000  0.029  0.000  90.000  BREF  4.4000  IN. 

0.000  0.029  0.000  90.000  XHRP  9.9000  IN. 

VMRP  0.0000  IN. 

2MRP  0.2400  IN. 

SCALE  0.0040  SCALE 


DATA  OCT  SYMBOL  CONF I CURAT ION  DESCRIPTION 

( ATI 090  > Q More  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 

(ATt  002)  a OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(ATIOOO  O HSPC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T901SI 

( at  1094  t h data  HOT  AVAILABLE  for  ALL  CONDITIONS 


MACH 
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CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL  CONFIGURATION  OESCRtPTlON 

( ATI 090 ) Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T301SI 

< ATI  092  ) C DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(A71096)  o MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  TSOlSt 

t AT  1 094  ) □ OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC  VS 


ELEVTR  RUDDER 


REFEHtNCe.  INr\j«HA7IOri 


O.QOQ 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

30.000 

30.000 


SREF 

LREF 

BREF 

XMRP 

VMRP 

ZMRP 

SCALE 


7.8800 
2.0280 
4 .4800 
3.3609 
0.0009 
0.2489 
O.OO49 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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BETA 


.to 

• 09 

• OS 

• OO 

-J 

-.OS 

CD 

CJ 

-.OO 

-.to 

-to 


- • 


BETA 


data  set  symbol  configuration  description 


< at  10*0)  g NSFC  TVlT  344X  LAUNCH _ VKM t C TUO t M ^ TSOI  SI 


( AT 1092  ) 
C AT1099  I 
( AT 1 094  > 


8 


data  mot  available  re*  all  corjot tjom* 

M»rc  TWT  »««X  LAUNCH  VEHICLE  STUDIES  TSOIS1 
DATA  HOT  AVAILABLE  ro*  ALL  CONDITIONS 


0 

t . 

4 

. 9 

* 

to 

ts 

A 

OSS INC 

TS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.0*3 

0.000 

0.000 

SREF 

T • 4800 

SO. IN. 

0.000 

0.0*3 

0.000 

0.000 

LREF 

t.otso 

IN. 

0.000 

0.0*3 

0.000 

30.000 

BREF 

4.4900 

IN. 

0.000 

0.0*3 

0.000 

30.000 

XMRP 

3.3900 

IN. 

TNRP 

0.0000 

IN. 

ZNRP 

0.S490 

IN. 

SCALE 

0.0040 

SCALE 
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EFFECT  BF  ARBITER  RUDDER  AT  ZERO  ARBITER  INCIDENCE 


• 10 


• OS 


• OS 

.00 

-.OS 


-.OS 


-.to 


BETA 

OATA  aeT  BYMBOU  CQMr UuMATlON  DESCRIPTION  OHO INC  YS  CLCVTH  RUDDER  RE^IRtNCt  INFORMATION 

<ATiO90>  Q MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOISI  0.000  0.023  0.000  0.000  3REE  7. 8800  SO. IN. 

<*71092 > G MSEC  TWT  344X  LAUNCH  VEHICLE  STUOtES  T302S1  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

<471094)  O MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOlSt  0.000  0.023  0.000  30.000  BREE  4.4800  IN. 

(471084)  Q MSEC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T302S1  0.000  0.023  0.000  30.000  XMRP  3.3800  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALC 


BETA 
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CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
( ATI 090  ) Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

( A7t 092 > 

(Ariose > 

I AT1Q94  ) 


s 

8 


0RB1NC  YS 


ELCVTR  RUDDER 


REFERENCE  INFORMATION 


NSFC  TWT  944X  LAUNCH  VEHICLE  STUDtES  T902S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T302S1 


0.000 

0.000 

0.000 

0.000 


0.029 

0.029 

0.029 

0.029 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

90.000 

90.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

XMRP 

SCALE 


r.eeoo 

2.0280 

4.4800 

3.9800 

0.0000 

0.2480 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


1.46 


PAGE  495 


CBL  CYN 


BETA 


BETA 


niii  SET  S v Morsi_ 
( A71090 > 

< ATI 092 ) 

< AT 1096  ) 

( A71Q94  ) 


r/*Air  iftiiDifi  am 


^rern  jot  i aii 


I 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
NSPC  TWT  S44X  LAUNCH  VEHtCLE  STUDIES  T302S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
M3FC  TWT  344X  LAUNCH  VEHICLE  STUOIES  T302S1 


Q.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


r*  vwwm 
0.000 
0.000 
30.000 
30.000 


SREF 

LREF 

BREF 

XHRP 

YMRP 

ZMRP 

SCALE 


T • 8800 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 


SQ. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 
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CBL  CYN 


BETA 


BETA 


BETA 


oata  ser 

(ATI 090) 
C ATI 092  ) 
< ATt 09* > 
( AT1094  i 


SYMBOL 


8 

8 


COMF1 CUR AT ION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


T302SI 
T 502  SI 


reference  INFORMATION 


ORB  INC 
0.000 
0.000 
0.000 
0.000 


vs 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 
0.000 
0.000 
30 . 000 
30.000 


SREF 

LREF 

SREF 

XNRP 

VNRP 

ZMRP 

SCALE 


T.SSOO 

2.02S0 

4.4900 

3.3900 

0.0000 

0.24*9 

0.0040 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH  3. 48 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symsol 


(071135  ) 
ten  i 33  ) 

ten 137  ) 

(071139  ) 


2 

8 


CONFICURATION  DESCRIPTION 
HSFC  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  TOR  ALL  CONDITIONS 
Msrc  TWT  54 4 X LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTIONS 


TSOI  SI 
TSOI  SI 


ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

y . 9800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3600 

IN. 

VMRP 

O.OQQO 

IN. 

2MRP 

0 .2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .BO 
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i l-LUJ 


DATA  aPT  «l  V MRm  rrjur  t <*i  10  * -r  T <-ai  npocn  ta-»  » /^i 


< DTI 135  ) 

< 0T1 133  ) 
<071*37  ) 

< 0T 1^39  ) 


8 

8 


MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB  INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

Q.QOQ 

0.025 

0.000 

0.000 

SREF 

7.8600 

30.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

tN. 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.004Q 

SCALE 

MACH  .90 
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i 


PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set 

( 0Tlt39 > 
< B71 199  > 
<071197  > 
< B71199 I 


SYMBOL 


s 

8 


CONFIGURATION  OESCR IFTION 
MSFC  TWT  944X  LAUNCH  VC HI CLE  STUDIES 
MSFC  TWT  944  X LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


onetNc 

YS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

T9Q1S1 

0.000 

0.029 

0.000 

0.000 

SREF 

7 . 6600 

SO. IN. 

T 902  91 

0.000 

0.029 

0.000 

0.000 

LREF 

2.0280 

IN. 

T901S1 

0.000 

0.029 

0.000 

90.000 

BREF 

4. 4900 

IN. 

0.000 

0.029 

0.000 

90.000 

XMRF 

9.9900 

IN. 

YMRF 

0.0000 

IN. 

ZMRF 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.20 
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BAT*  SET  SYMBOL  CONF tCURATtON  DESCRIPTION  ORB  INC  Y8  ELEVTR  RUDDER  REFERENCE  INFORMATION 


<071199)  C 

3 OATA 

MOT 

AVAILABLE  POR  ALL  CONOtTIOMa 

0.000 

0.023 

0.000 

0.000 

SRE7 

7.9600 

SO.  IN 

<671193)  Z 

\ Marc 

TWT 

S44X  LAUNCH  VCHtCLC  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREP 

2.0260 

IN. 

<671197  ) <. 

> DATA 

MOT 

AVAILABLE  POR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREr 

4.4600 

IN. 

<671139)  [ 

J Marc 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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OATA  SET 
(071135  > 
<071133 > 
<871137 ) 
<871139  > 


YMBOL 

8 

8 


CONFIGURATION  OESCR1FTION 
OATA  NOT  AVAIUABLE  FOR  ACL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  S™0tES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 


T 90231 
T 902  31 


ORBINC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.3800 

SQ. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRF 

3.3800 

IN, 

TNRF 

0.0000 

IN. 

2NRF 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1»95 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


MACH 


3.48 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


OAT*  SET  SYMBOL 
(071139)  Q 
(Brtiss)  Za 
( BTl 1ST ) 

< BTl 139  ) 


LJ 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T0O2SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T0O2SI 


ORB INC  VS 
0.000  0.02S 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 


0.02S 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000  SREF 


0.000 

30.000 

30.000 


LREF 

BREF 

XMRP 

VMRF 

ZNRF 

SCALE 


▼ • 8 BOO 
2 . 0260 
4.4B00 
3.3900 
0.0000 
0.2480 
0.0040 


SQ. IN. 
IN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


4.96 
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i 


NORMAL  force  coefficient,  cn 


ORB  INC  Y3  sLfcVin 

0.000  0.023  0.000 

0.000  0.023  0.000 

0.000  0.023  0.000 

0.000  0.023  0.000 

TMKr  UtUUUU  in. 

ZMRP  0.2400  IN. 

SCALE  0.0040  SCALE 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


(0T1135  > 
<BT11?3 ) 
(BT113T ) 
< Br l 139  ) 


8 

8 


MSFC  TWT  544X  LAUNCH  VEHICLE  STUDtES  T901S1 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDtES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


RuuOEH 

SErEREN 

CE  1 MPOm 

0.000 

SREF 

T , 8800 

SQ.  IN 

0.000 

LREF 

2.0280 

IN. 

30.000 

BREF 

4.4600 

IN. 

30.000 

XHRP 

3.3600 

tN. 

MACH  .60 
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normal  force  coefficient,  cn 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


data  SET  SYMBOL  CONFtCURATION  DESCRIPTION 

O MSPC  TWT  344*  LAUNCH  VEHICLE  STUDIES  TDOISI 
51  515  K DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSPC  TWT  344*  LAUNCH  VEHICLE  STUOIES  TBOlSt 
\lTr\\ll\  8 oTtA  nSt  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  VS 
0.000 
0.000 
0.000 
0.000 


0.023 

0.023 

0.023 

Q.U23 


ELEVTR 

0.000 

0.000 


RUDDER 


REFERENCE  INFORMATION 


MACH 


• 90 


SREF 

T.6600 

SO. IN. 

LREF 

2 .0230 

IN, 

BREF 

4.4600 

IN. 

XMRP 

3.3600 

tN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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normal  force  coefficient,  cn 


DATA  SET 
(DT11S3  ) 
t BTl 1 33  ) 
(BT1|3T  ) 
( BTl 199  ) 


SYMBOL 

s 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T90IS1 

T902S1 

T901SI 


ORB INC 
D.QQO 
0.000 
Q .000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELtv  »« 

o.ooo 

0.000 

0.000 

0.000 


ituuu&n 

0.000 

0.000 

30.000 

30.000 


SREF 

7 . 0800 

SO. IN. 

LREF 

2.0280 

tN. 

BREF 

4.4600 

IN. 

XHRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

1.20 


MACH 
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NORMAL  FORCE  COEFFICIENT.  CN 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
COT11U5)  □ OATA  NOT  AVAILABLE  FOR  ALL  CONOtTtONS 

(OTtlSS)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T9C2S1 

<07tt37>  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT11S9)  Q MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T 902 St 


ORBtNC  YS 


ELEVTR  RUDDER 


REFERENCE  INFORMATION 


0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

30.000 

30.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRF 

SCALE 


7.9800 

2.0280 

4.4800 

3.3800 

0.0000 

0.2480 

0.0040 


SO. IN. 
tN. 

IN. 

tN. 

IN. 

IN. 

SCALE 


MACH 


1.46 


PAGE 
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NORMAL  FORCE  COEFFICIENT.  CN 


EFFECT  OF  ORBITER  RUDDER  WITH  312  IN.  HO  TANK 


U4T4  SET 

SYMBOL.  CONFIGURATION  DESCRIPTION 

ORBtNC 

TS 

CLEVTR 

RUDDER 

REFERENCE  INFORMATION 

< 071 133  > 

Q oata 

NOT 

AVAILABLE  FOR  ALL  CONOITtONS 

O.OQO 

0.023 

0.000 

0.000 

SREF 

T • 8800 

SO. IN, 

C8T1133  ) 

O NSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

(B71137  ) 

O OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

( 0T1 139  ) 

□ NSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUOIES 

T902S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

tN. 

YHRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 


PAGE  510 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SeT  SYMBOL  COMP I.URATION  DESCRIPTION  ORB INC  TS  BLEVTR  RUOOCR  REFERENCE  INFORMATION 


C OTl 1 39  J C 

3 OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.02S 

0.000 

0.000 

SREF 

T . 9900 

SO.  IN 

(871133)  Z 

S MSFC 

TWT 

944X  LAUNCH  VEHICLE  STUOIES 

T9C2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(BTH3T)  < 

> DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4900 

IN. 

car ti39)  [ 

j hsfc 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T 90231 

0,000 

0.023 

0.000 

30.000 

XHRF 

. 3.3800 

IN. 

YMRF 

0.0000 

tN. 

ZMRR 

0.2490 

IN. 

SCALE 

0.0040 

SCALE 

MACH  3.48 
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NORMAL  FORCE  COEFFICIENT.  CN 


o.e 

0.4 

o.o 
o.« 
Q.& 
0.0 
-0.1 
-0.0 
-0.3 
-0.4 
-0.8 
-o.  e 

— O.T 
-0.0 
-o.» 
-1.0 
-1.1 
-1.1 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
<0T1135)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT1133)  Z5  MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

(BT11ST)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT11S9)  Q MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T 902 SI 


ORBINC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF  T.8B00 

3Q.  IN, 

0.000 

0.023 

0.000 

0.000 

LREF  2.0200' 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF  4.4400 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP  3.3400 

IN. 

YHRP  0.0000 

IN. 

ZMRP  0.2440 

IN. 

SCALE  0.0040 

SCALE 

MACH 


4.96 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  set 

(OT1133  ) 
(BTU5S  > 

tertisr  I 
< evils* » 


8 

8 


CONFIGURATION  OESCRIFTION 
HSFC  TW7  944X  LAUNCH  VEHICLE  STUOIES  TSOI  St 
OAT A NOT  AVAILABLE  FOR  AIL  CONDITIONS 
M9FC  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOISI 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUOOER 

REFERENCE  information 

a. aoo 

0.023 

0.000 

0.000 

3REF 

T . 8600 

SQ. IN. 

0.000 

0.023 

0 .000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4400 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3400 

IN. 

YHRF 

0.0000 

IN. 

IMRF 

0.2440 

IN. 

SCALE 

0.0040 

SCALE 

.60 
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MACH 


AXIAL  FORCE  COEFFICIENT.  CA 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB  INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(071139)  Q 

MSFC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

SREF 

T .BBOO 

SO. IN, 

(BT1133)  23 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(B7113T)  O 

MSFC 

TWT 

944X  LAUNCH  VEHICLE  3TU0IES 

TBOIS1 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

(071139)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

YMRP 

ZMRP 

SCALE 

3.3600 

0.0000 

0.2460 

0.0040 

IN. 

IN. 

IN. 

SCALE 

MACH  .90 
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I 


AXIAL  FORCE  COEFFICIENT.  CA 


DATA  SET  SYMBOL 

CONFIGURATION  OESCRIFTION 

ORB INC 

ts 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(071139)  Q 

MSFC 

TWT  944X  LAUNCH  VEHICLE 

STUOIE3 

TSOISl 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO .IN, 

< 871 1 SS  ) £5 

MSFC 

TWT  944X  LAUNCH  VEHICLE 

STUOIES 

T 902 SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

tBTltST)  <> 

MSFC 

TWT  944X  LAUNCH  VEHICLE 

STUDIES 

T9013I 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

<0T1139)  □ 

OATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XNRF 

3.3800 

tN. 

YMRF 

O.OOOO 

IN. 

XNRF 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

1.20 
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AXIAL  FORCE  COEFFICIENT.  CA 


EFFECT  OF  ORBITER  RUDDER  WITH  312  IN.  HO  TANK 


ANGLE 


DATA  SET  SYMBOL 

< DTI 135  ) Q 

<871133)  £S 

< 871137 > O 
<871130  Q 


COMF1 CUR AT ION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSPC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


OF  ATTACK.  ALPHA,  DEGREES 


ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8800 

SO. IN. 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREP 

4.4600 

IN. 

T902SI 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

tN. 

SCALE 

0.0040 

SCALE 

1.46 


MACH 
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AXIAL  FORCE  COEFFICIENT.  CA 


ZMRP  0.t4«0  IN. 

•CALC  0.0040  »CALC 
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MACH 


AXIAL  FORCE  COEFFICIENT.  CA 


ANGLE 


DATA  SET  SYMBOL 
( 071 133  } Q 
(BTltSS)  ZS 
t BT1 1ST  > o 

< BTl 139  ) Q 


CONFIGURATION  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 


MACH  3.48 


OF  ATTACK.  ALPHA.  OEGREES 


T902S1 

T902S1 


ORBtNC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

2HRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

PAGE 
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AXIAL  FORCE  COEFFICIENT.  CA 


data  SET 

< DTI 139  * 
( BTt 133 ) 
( BT113T ) 

< BTl 1S»  > 


SYMBOL 

8 

8 


CONFIGURATION  OESCRtFTlON 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TVT  S44X  LAUNCH  VEHICLE  3TU01ES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T902S1 
T 902  St 


ORB INC 

YS 

CLEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.asoo 

SO. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4 . 4600 

tN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3 . 36*00 

IN. 

TMRF 

0.0000 

IN. 

ZNRF 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


<071  133  ) 
<071133  ) 
<071137  I 
<0711^9  ) 


SYHtsOL  twitURATION  DESCRIPTION 

8MSFC  TWT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


T901S1 

T901SI 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  information 

a.  ooo 

0.023 

0.000 

0.000 

sref 

T.eeoo 

SQ. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .80 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB INC 

TS 

ELEVTR 

RUOOER 

reference  information 

contss)  Q 

MSFC 

TVT 

944X  LAUNCH  VEHICLE  STUDIES 

TBOISI 

0.000 

0 .023 

0.000 

0.000 

SREF 

T.SSQQ 

SO. IN, 

(BT11SS)  23 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0 .023 

0.000 

0.000 

LREF 

2 .0890 

IN. 

IBTltST)  o 

MSFC 

TWT 

S44X  LAUNCH  VEHICLE  STUOIES 

TSOI  SI 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4600 

IN. 

<BT11S0>  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONOITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3000 

(N. 

YMRP 

0.0000 

IN. 

\ 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

! 


MACH 


90 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


OATA  SET  SYMBOL 


< OTltSS  > 
< BT.tt  33  ) 
<BTt*37  ) 
<BT1 139  I 


2 

8 


configuration  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

ts 

ELEVTR 

RUDDER 

REFERENCE  information 

T901S1 

0 • OQO 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

T902SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

TSOI  SI 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

tN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

YMRP 

0 . 0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

s<;ale 

MACH  1.20 


PAGE  522 


FGREBQDY  AXIAL  FORCE  COEFFICIENT.  CAF 


OATA  set 

(071139 ) 
<071133 ) 
< 071137 ) 
( 071139 ) 


SYMBOL 

2 

8 


CONFIGURATION  OESCRXFTION 

ata  not  available  rOR  ALL  conditions 

3FC  TWT  944X  LAUNCH  VEHICLE  3TU01C3 
ata  not  AVAILABLE  for  ALL  CONDITIONS 
SFC  TWT  944X  LAUNCH  VEHICLE  STUOlES 


T902S1 
T 902 St 


MACH  1 • 46 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0 . ODD 

0.023 

0.000 

0.000 

SRCF 

7.S800 

SO. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


DATA  set  SYMBOL 


< 073133  ) 
(871133  ) 
<671137 ) 

< BT1 139 ) 


8 

8 


configuration  description 

OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
OATA  MOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T902S1 
T 902 SI 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7 . 8800  SQ  .IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280  IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600  IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

YMRP 

ZHRP 

SCALE 

3. 360Q  IN. 

0.0000  IN. 

0.2480  IN. 

0.0040  SCALE 

MACH 


1.95 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


data  set 

COT1 135  ) 
{ BTl 1S3 ) 
< BT113T ) 
( BTl 139  > 


SYMBOL  CONFIGURATION  DESCRIPTION 


8 

8 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544*  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  544*  LAUNCH  VEHICLE  STUDIES 


T902S1 

T902SI 


ORB INC 

vs 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

o.oes 

0.000 

0.000 

SREF 

t.ssoo 

SO. IN. 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30 . 000 

BREF 

4 . 4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XHRP 

3.3800 

IN. 

TNRF 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAF 


EFFECT  0F  ARBITER  RUDDER  WITH  312  IN.  HO  TANK 


-i*  -to  -a  -a  -4  -a  o a 4 a a 10  ta 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 

DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORB INC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

(071133)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  SREF  7. 8000  SQ.IN. 

1 87 1133)  ZS  MSFC  TWT  344X  LAUNCH  VEHICLE  STUOtES  T902SI  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

<871137)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  30.000  BREF  4.4600  IN. 

<871139)  Q MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T902S1  0.000  0.023  0.000  30.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


4.96 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  ORB I TER  RUDDER  WITH  312  IN.  HO  TANK 


ANGLE  OF  ATTACK.  ALPHA.  OCGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  TS  ELEVTR  RUDDER  REFERENCE  INFORMATION 


( 071 133)  C 

3 Nsrc 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREr 

7.S600 

SO. 

IN 

(671133)  Z 

i DATA 

NOT 

AVAILABLE  TOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREE 

2 • 0230 

IN. 

(B71137)  < 

S msfc 

TWT 

S44X  LAUNCH  VEHICLE  STUOIES 

TSOI  SI 

0.000 

0.023 

0.000 

30.000 

BREr 

4 . 4600 

IN. 

(071139)  C 

J DATA 

NOT 

AVAILABLE  EOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XHRR 

3.3600 

IN. 

YNRR 

0.0000 

IN. 

ZHtkP 

0.2460 

IN. 

SCALE 

0.0040 

SCA 

LI 

MACH 


60 
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BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(DTI 135)  Q M3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES  T9C1S1 

(071133)  G DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(0T113T)  O MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T9C1S1 

(BT1139)  □ DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

3REF 

7. 8S00 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

faREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZHRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


90 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


ANGLE  OF  ATTACK.  ALPHA.  OEGREES 


OATA  SET  SYMBOL 


I OT 1133  ) 
(BT11S9  ) 
< BT1I3T I 
{ BT11S9  > 


8 

8 


CONFIGURATION  DESCRIPTION 
MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  944X  LAUNCH  VEHICLE  STUDIES 

oata  not  available  for  all  conditions 


ORB INC 

TS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

T901S1 

Q.000 

0.023 

0 . 000 

0.000 

SREF 

T . 9600 

SQ. IN, 

T9C2S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

tN. 

T BOt  SI 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2480 

tN. 

SCALE 

0.0040 

SCALE 

MACH 


1.20 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


EFFECT  OF  ARBITER  RUDDER  WITH  312  IN.  HO  TANK 


-i*  -to  - • -e  -4  -a  o z 4 e e to  t« 

ANGLE  OF  ATTACK,  ALPHA*  DEGREES 

DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORB  INC  Y3  ELEVTR  RUDDER  REFERENCE  INFORMATION 


(071133)  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  0.000  SREF  7.6800  SO. IN. 

(871133)  45  MSFC  TWT  544X  LAUNCH  VEHICLE  STUOIES  T9Q2S1  0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

<BTlt3T)  O DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000  0.023  0.000  30.000  BREF  4.4600  IN. 

(071139)  0 MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  T902SI  0.000  0.023  0.000  30.000  XMRP  3.3600  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


1.46 
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BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


OATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

(071135)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONOITtONS 

0.000 

0.023 

0.000 

0.000 

SREF 

t . seoo 

SO  . t N 

(B71133)  Zi 

MSFC 

TWT 

544 X LAUNCH  VEHICLE  STUDIES 

T 902  S 1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0290 

IN. 

(B71137)  C> 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4600 

IN  . 

( 67 1133)  LJ 

MSFC 

TWT 

344  X LAUNCH  VEHICLE  STUDIES 

T902SI 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

tN. 

2MRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1.95 
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BASE  AXIAL  FORCE  COEFFICIENT,  CAB 


EFFECT  OF  ARBITER  RUDDER  KITH  312  IN.  HO  TANK 


r~ i — f— r — 

r 

r 

u 

i 

r 

i 

y t — r 

f , , y 

t — t — r~ 

— r — i — r~r 

~T“l — I r 

— r t -t — i r 

T~f  r 

f t i -f 

i 

-i 

a 

! 

1 

4 

J 

i 

] 

i 

- 
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- 
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- 

■ 
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- 
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^ 

— -S' 
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£ 

i 

■ 

Tt= 

3 1 

£ . 

m 

. 

- 

-10  - e « • - 4 

- z ' 

Q 

e 

4 

e 

8 (0 

1 

ANGLE 

OF  ATTACK,  ALPHA,  DEGREES 

data  set  symbol 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

(071133  ) Q 

DATA  NOT  AVAILABLE  FOR  ALL  CONDI TIONS 

0.000 

0,023 

0.000 

0.000 

SREF 

7.8800 

SO . IN, 

*071133)  ZS 

MS^C  TWT  3 4 4 X LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

C B7 1 1 3 7 > o 

DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREF 

4 .4800 

IN. 

C *71 139)  Q 

MSFC  TWT  344X  LAUNCH  VEHICLE  STWQIES 

T902S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

3,  48 
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BASE  AXIAL  FORCE  COEFFICIENT.  CAB 


RUDDER 


• is 


.13 


, , ..... 

— I — 1 — 1 

“1 — 1 — ? 

i i r r 
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s 
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4 a * m 

ANGLE  OF  ATTACK.  ALPHA.  DEGREES 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


(DTt 13S > 
(BT1133  ) 

< BT 1 1 3T > 

< B Y 1 1 39.  > 


8 

8 


DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TVfT  344 X LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
HSFC  TWT  344X  LAUNCH  VEHICLE  STUOIES 


T902S1 

T902S1 


ORB INC 

TS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

▼ .SSOO 

SO. IN. 

0,000 

0.023 

0.000 

0.000 

LREF 

2. 0230 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4300 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3300 

IN. 

YNRP 

Q.QQOO 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4.96 
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i . 


NORMAL  FORCE  COEFFICIENT.  CN 


PITCHING  MOMENT  COEFFICIENT-  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

<071135  ) Q MSEC  TWT  544X  LAUNCH  VEHICLE  STUDIES  T901S1 

CBT1J33)  Q OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

MSFC  TWT  S44X  LAUNCH  VEHtCLE  STUDIES  T901S1 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  VS 


ELEVTR  RUDOER 


REFERENCE  INFORMATION 


<671137  ) 
<671139 ) 


8 


0.000 

0.000 

0.000 

0.000 


0.023 

0.023 

0.023 

0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

30.000 

30.000 


3REF 

LREF 

BREP 

XMRP 

YHRP 

ZHRP 

SCALE 


7.8800 

2.0280 

4.4800 

3.3800 

0.0000 

0.2480 

0.0040 


39. IN. 
IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


.60 
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normal  force  coefficient,  cn 


EFFECT  OF  ARBITER  RUOOER  KITH  312  IN.  HO  TANK 

i.t  p » r-r 


0.9 


0.4 


0.0 


O.fi 


0.0 


-0.1 


-0.0 


-0.0 


-1.0 


-1.1 


PITCHING  MOMENT  COEFFICIENT.  CLM 


0AT4  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(071135)  O MSEC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T90ISI 

S^ls3>  Ti  OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

(BT1137)  O M3FC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T901S1 

| gy 1 139  ) □ OATA  ^ AVAILABLE  FOR  ALL  CONDITIONS 


0RB1NC 

Q.OQO 

0.000 

0.000 

0.000 


YS 

0.023 

0.023 

0.023 

0.023 


ELEVTR 

0.000 

0.000 

0.000 

0.000 


RUOOER 

0.000 

0.000 

30.000 

30.000 


MACH 


.90 


-.3 

- . 4 -.9  — * 

REFERENCE  INFORMATION 

SREF 

r.eaoo  so. in, 

LREF 

2.0260  in. 

BREF 

4.4600.  IN. 

XHRP 

3.3600  - IN. 

YNRP 

0.0000  tN. 

ZMRP 

0.2480  IN. 

SCALE 

0.0040  SCALE 
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NORMAL  FORCE  COEFFICIENT.  CN 


BaiA  at r symbol 


< DTI  133  > 
(BT1133  ) 
<8T1 t3T  ) 

(BtI 139  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
H3FC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T901SX 

Q.DOO 

0.023 

0.000 

0.000 

SREF 

7.Q800 

SQ.  IN 

T902S1 

0. 000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

T90IS1 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0 . ODD 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

o.oooo 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0 . 0040 

SCALE 

MACH  1*20 
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normal  force  coefficient,  cn 


effect  c 

)F  ARBITER  RUDOER  WITH  312  IN.  HO  TANK 

! 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  CO.JP  ICURATION  DESCRIPTION  ORBINC  YS  ELEVTR  RUDDER  RCPCRCNCC  INFORMATION 


( DTI 139)  C 

3 DATA 

NOT 

AVAILABLE  TOR  ALL  CONDITIONS 

0.000 

0.0t3 

0.000 

0.000 

SRET 

T.eeoo 

36. IN, 

(671133)  L 

1 msfc 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T903SI 

0.000 

0.033 

0.000 

0.000 

LRET 

3.0360 

IN. 

<071137)  £ 

i OATA 

NOT 

AVAILABLE  TOR  ALL  CONDITIONS 

0.000 

0.033 

0.000 

30.000 

BRET 

4.4600 

IN. 

0711391  C 

J msec 

TWT 

944X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.033 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZHRP 

0.3460 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1 . 46 
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NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SeT  SYMBOL 
<07-1133)  Q 
<BTt 133  > Q 
(BTtlST)  O 
* 871 139  I Q 


PITCHING  MOMENT  COEFFICIENT.  CLM 


COUP I CURAT ION  DESCRIPTION  OftBINC 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS  0.000 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  T902SI  0.000 
OATA  NOT  AVAILABLE  FOR  ALL  CONOtTtONS  0.000 
MSFC  TWT  544X  LAUNCH  VEHtCLE  STUDIES  T9C2S1  0.000 


REFERENCE  INFORMATION 


0.023 

0.000 

0.000 

3REF 

T . 8800 

SQ.  IN 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 

YS  ELEVTR  RUDDER 


MACH 


1.95 


PAGE 
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normal  force  coefficient,  cn 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

TS 

ELEVTR 

RUDOER 

REFERENCE  INFORMATION 

< DTI 133)  Q 

OATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

SREF 

T.aeoo 

SO. IN, 

< BT1 133  ) O 

MSEC 

TWT 

344X  LAUNCH  VEHICLE  STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREP 

2.0280 

IN. 

(871137)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

BREP 

4 • 4800, 

IN. 

(B71139)  Q 

MSEC 

TWT 

S44X  LAUNCH  VEHICLE  STUOIES 

T902SI 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

3.48  PAGE 


MACH 


539 


NORMAL  FORCE  COEFFICIENT.  CN 


DATA  SET  SYMBOL 


<073159  > 
< 071 1 33 > 
<B71137  ) 
<871139  ) 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUOIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 


T902S1  ‘ 
T902S1 


ORBINC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

7.8800 

SO.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0 . 0000 

IN. 

ZNRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


4«  96 
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CBL  CYN 


ALPHA 

.*8 


.18 


.08 

.DO 

-.08 


-.18 


-it  -io  -a  -a  -a  -*  o t 4 a a to  it 

ALPHA 


— i — r t 

— i— t — r— 

— 1 — r "f ■ 

— i — i — i — 

— r r i — 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 

— , — f — , — 

— I — I — I — 

— t r -i — 

1 1 1 

— i — i — r — 

/“N 

r* 

. r 

k A 

V * 

N - 

A_ 

A 

aw 

aw 

Aw 

Aw 

o 

V ' ' J 

> 

V 

V 

Q 

V 

V 

i . \ 

r \ 

■ - — -| 

- - - 1 

* * * 

• . ♦ 

. * • 

• * * 

% * . 

. . . 

* ■ • 

. 

. . . 

. . 

• • * 

• 

0- 

— — 

e- 

0- 

e- 

-a 

— Q 

F 

LJ~ 

cr- 



u- 

va 

□ 

1 

— t 

1 t 

i t] 

j 

-it  -io  -a  -a  -4  -«  o t 4 a a to  it 

ALPHA 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ORBINC  T8  ELEVTR  RUDDER  REFERENCE  INFORMATION 


<071139)  C 

3 NSFC 

TWT 

944X  LAUNCH  VEHICLE  STUOtES 

T90ISI 

0.000 

0.023 

0.000 

0.000 

SREF 

T . 8800 

SO. IN, 

(071133)  Z 

i DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

(BTI137)  < 

> MSFC 

TWT 

344 X LAUNCH  VEHICLE  STUDIES 

TSOISI 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

(071139)  L 

J DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

' YNRP 

0.0000 

IN. 

2NRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH  .60 
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CBL  CYN 


— rr1  t 

— 1 — 1 — 1 — 

— r— i — i — 

1 f — I 

— I — l — l — 

— 1 — 1 — 1 — 

1 ! 1 

— 1 — 1 — 1 — 

— 1 — 1 — 1 — 

1 1 i 

1 1 1— 

— i—i — r— 

, 

Q 

r\ 

N - 

-N 

rs 

c\ 

w 

A 

J 

V. 

\ ...... 



S 

v 

v 

" V 

V 

V 

V 

V 

-*»  -to  - 8 -•  -4  -1  o e 4 « s to  te 


ALPHA 


* * * 

* • * 

. « 1 

' • • 

' • ’ 

. » « 

• • * 

* • 

* • • 

* ■ ■ 

• • • 

' — 

V 

v 

■■■  o-- 

o- 

$ 

S 

5355S* 

0 

“ 

nHafli 

■kh 

HBKB 

HBKfl 

hki 

fc 

U 

i 

' -it 

-to 

- • - 6 - 4 

- 2 

0 

2 

4 

6 

B 10 

t 

ALPHA 

DATA  SET  3YMBOL 

configuration  description 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

<071133)  Q 

M3FC 

TWT  544X  LAUNCH  VEHICLE  STUDIES 

T901S1 

0 . ODD 

0.023 

0.000 

0.000 

SREF 

7.3800 

SQ  . IN, 

<B71133>  Q 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0 . ODD 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

<BTiiir)  C> 

HSFC 

TWT  344X  LAUNCH  VEHICLE  STUDIES 

T9GIS1 

0.000 

0.023 

0.000 

30.000 

BREF 

4 . 4800 

IN. 

<871139)  (_) 

DATA 

NOT  AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 

.90 

PAGE 

542 

CBL 


ALPHA 


ALPHA 


B&T&  aCT  SYMBOL  CONFIGURATION  OeSCRIFTlON 

/■%  M&FC  TWT  944X  LAUNCH  VEHICLE  8TU01CS  TSOtSl 
lOTliSSI  Q ■ TWT  544X  LAUNCH  VEHICLE  STUDIES  T0O2SI 

/\  Msrc  TWT  944X  LAUNCH  VEHICLE  STUDIES  TSOtSt 

8 S£a  El  * v a? l able  for  all  conditions 


ORBINC  YS 
O.QQQ  0.023 
O.OQQ  0.023 
0.000  0.023 

0.000  0.023 


ELEVTR  RUDDER 
0.000  0.000 
0.000  0.000 
0.000  30.000 
0.000  30.000 


REECRENCE  INFORMATION 


3REE 

T . 8900 

SQ.  I N 

LREE 

2.0290 

IN. 

BREE 

4 . 4*00 

IN. 

XHRE 

3.3*00 

IN. 

VHRE 

0.0000 

IN. 

ZMRP 

0.24*0 

IN. 

SCALE 

0.0040 

SCALE 

MACH  1*20 
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II 


CBL  CYN 


data  set  symbol 


<DTttS5  > 

<BT1133 ) 
«BT113T } 
< Bti 139 ) 


9 

8 


COMF1 OUR AT ION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 


T902St 

T902S1 


ORBINC  YS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  SREF  T.8S00  SQ.IN. 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  0.000  30.000  BREF  4.4800  IN 

0.000  0.023  0.000  30.000  XMRP  3.3800  IN. 

YMRP  0.0000  IN. 

2HRP  0.2480  IN. 

SCALE  0.0040  SCALE 


MACH 


1.46 
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CBL  CYN 


EFFECT  0F  ARBITER  RUDDER  WITH  312  IN.  HO  TANK 


*18  -tO  - 8 - • -4  -t  O t 4 8 t tO  t« 


ALPHA 

ORBINC  TS  ELEVTR  RUDDER  REFERENCE  INFORMATION 

0.000  0.023  0.000  0.000  3REF  T.88Q0  SQ.IN. 

0.000  0.023  0.000  0.000  LREF  2.0280  IN. 

0.000  0.023  0.000  30.000  BREF  4.4800  IN. 

0.000  0.023  0.000  30.000  XMRP  3.3800  IN. 

YMRP  0.0000  IN. 

ZMRP  0.2480  IN. 

SCALE  0.0040  SCALE 


OATA  SET  SYMBOL  CONFIGURATION  OESCRIPTtON 
<OTltSS>  Q DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<BT1133>  O NSPC  TV,T  544X  LAUNCH  VEHICLE  STUDIES  T902S1 

(BTllST)  O OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 

<BT11S9>  □ MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T902S1 


MACH 


1.95 
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CBL  CYN 


3 

.19 


.09 

.QO 

-.09 


-.19 


-1*  -ID  -9  -6  -4  - 2 0 Z 4 9 9 10  18 

ALPHA 


ALPHA 


— r— i — i — 

— » — 1 — 1 — 

— I l — l — 
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gr 
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LJ 

1— 

L 

J 1 

j 

LJ 

CJ 
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. . . 

. . . 
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U 
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6 

E 

3 1 

a 1 

B— 

s 

•*^1* 

-io 

- 9 - 6 - 4 

- 2 

0 

z 

4 

9 

9 

10 

ALPHA 

DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

reference  information 

<071135)  Q 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

O.QOO 

0.000 

SREF 

7.8600 

SQ.  It 

<671133)  L\ 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

T902SI 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

< 671 1(37  > O 

DATA 

NOT 

AVAILABLE  FOR  ALL  CONDITIONS 

0.000 

0.023 

0 • 000 

30.000 

BREF 

4.4600 

IN. 

<671136)  Q 

MSFC 

TWT 

544X  LAUNCH  VEHICLE  STUOIES 

T902S1 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

tN. 

YMRP 

0.0000 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALl 

MACH 


3.48 
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MACH  4.96 
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I 

\ 


CBL  CYN 


BETA 


data  set  symbol 


CCTt 13«  ) 
< *71134  ) 
I AT 1138  ) 
t A71140  ) 


8 

8 


CONFIGURATION  description 
MSFC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


TSOI  SI 
T901S1 


BETA 


ORBINC 

YS 

ELEVTR 

RUODER 

REFERENCE  INFORMATION 

□ .000 

0.023 

0.000 

0.000 

SREF 

7.8800 

30.  IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4800 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3800 

IN. 

YMRP 

o.ooqo 

IN. 

ZMRP 

0.248Q 

tN. 

SCALE 

0.0040 

SCALE 

MACH  .60 
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CBL  CYN 


BETA 


BETA 


BETA 


OATA  SET  SYMBOL 

ceruse  > 

< ATt *34  1 
C ATI ISA > 

( ATt 140  ) 


8 

8 


configuration  description 
MSFC  TWT  544X  LAUNCH  VeMtCLC  STUDIES  T9C1 St 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STU01ES  TSOI  St 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


ORB INC  YS 


ELEVTR  RUOOER 


REFERENCE  information 


0.000 

0.000 

0.000 

0.000 


a.  023 
0.023 
0.023 
0.023 


0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

30.000 

30.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


T • 0600 
2.0280 
4.4800 
3.3800 
0.0000 
0.2480 
0.0040 

i 


SO. IN. 
IN. 

IN. 

IN. 

IN. 

tN. 

SCALE 


MACH 


.91 


PAGE  549 


t 


CBL  CYN 


BETA 


data  set  symbol 

<C71136>  Q 

* AT11S«  ) 25 

U?11M)  O 

* ATI 1 40  ) □ 


CONFIGURATION  DESCRIPTION 
HSFC  TWT  9 44X  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
HSFC  TWT  544X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 


BETA 


ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREP 

T.8800 

SO.  IN 

T902S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

T901S1 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

YMRP 

o.oooo 

IN. 

2MRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

1.19 


MACH 


PAGE 


550 


CBL  CYN 


BETA 


BETA 


BETA 


DATA  SET 
CCTtl3«  > 
( AT1134  ) 
( AT1138 ) 
( AT1140 J 


SYMBOL  CONFIOURATION  DESCRIPTION 

8 DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSEC  TWT  944X  LAUNCH  VEHICLE  STUDIES 
DATA  NOT  AVAILABLE  FOR  ALL  CONOITtONS 
□ NSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


T902S1 
T 902  SI 


ORB INC 

VS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T.SSOQ 

SQ.IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4 . 4600 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3600 

IN. 

VMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


1.46 
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CBL  CYN 


BETA 


BETA 


OAT*  SET  SYMBOL  COMP 1 CUR AT ION  DESCRIPTION  ORBINC 
• CTItSe  ) Q OATA  NOT  AVAILABLE  POR  ALL  CONDITIONS  n nnn 

A Eli  S44X  LAUNCH  VEHICLE  STUOIES  TBOES1  S'oOO 
*'**’*’  ft  °*TA  *»T  AVAILABLE  POR  ALL  CONOtTtONS  S 222 
lATtlAO)  Q MSPC  TWT  S44X  LAUNCH  VEHICLE  STUOIES  TBOBSl  0*000 


MACH 


1.95 


vs  ELEVTR  RUDDER 

0.023  0.000  0.000 

0.023  0.000  0.000 

0.023  0.000  30.000 

0.023  0.000  30.000 


REFERENCE  INFORMATION 


SREF 

T.eeoo 

SQ.  IN 

LREF 

2. 0280 

IN. 

BREF 

4 . 4000 

IN. 

XMRP 

3.3800 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 

PAGE  552 


CBL  CYN 


BETA 


BETA 


-10 


- • 


- t 


BETA 


DATA  SET  SYMBOL 

cents*)  Q 

C ATI t 34  ) Q 

C ATI 13* > 

C ATt 140  ) 


8 


COMF1 CUR ATI ON  DESCRIPTION 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
OATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STU01CS 


T 902  SI 
T 90231 


.0 

« 

4 

0 

. 0 

10 

1 

ORB INC 

TS 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

0.000 

0*023 

0 .000 

0.000 

SREF 

r.ssoo 

SO. IN, 

0.000 

0.023 

0.000 

0.000 

LREF 

2 * 08*0 

IN. 

0.000 

0.023 

0.000 

30.000 

BREF 

4.4*00 

IN. 

0.000 

0.023 

0.000 

30.000 

XMRP 

3.3*00 

IN. 

YMRP 

0.0000 

IN. 

ZMRP 

0.24*0 

IN. 

SCALE 

0.0040 

SCALE 

MACH 


3.48 
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C8L  CYN 


BETA 


BETA 


BETA 


Data  SET  SYMBOL 
CCT1136  ) 

( ATI 1 34  ) 

I ATI 138  ) 

C ATH4Q) 


8 

8 


CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDtES  T902SI 
DATA  NOT  AVAILABLE  FOR  ALL  CONDITIONS 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T902S1 


ORB INC 
0.000 
0.000 
0.000 
0.000 


YS 

0.023 

0.023 

0.023 

0.023 


CLEVTR 

0.000 

0.000 

0.000 

0.000 


RUDDER 

0.000 

0.000 

30.000 

30.000 


REFERENCE 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


INFORMATION 
■ 0800  SO. IN. 


0280 

.4800 

3800 

0000 

2480 

0040 


IN. 

IN. 

IN. 

IN. 

IN. 

SCALE 


MACH 


4*9G 


PAGE 
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PITCHING  MOMENT  DERIVATIVE.  DCCLM)  PER  DEGREE 


NORMAL  FORCE  DERIVATIVE.  OCCN)  PER  DEGREE 


ZMRP  0.2400  IN. 

SCALE  0.0040  SCALE 
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DERIVATIVE  OF  PITCHING  MOMENT  WITH  RESPECT  TO  NORMAL  FORCE.  DCLM/OCN 


ZERO  ANGLE  OF  ATTACK  FOREBODY  AXIAL  FORCE  COEFFICIENT.  CAFAFO 


PAGE  559 


rr?r?vr 


LATERAL  FORCE  DERIVATIVE.  DCCY3  PER  DEGREE 


OF  MACH  NUMBER  FOR  VARYING  HO  TANK  NOSE  SHAPES 
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OATA  set  SYMBOL 
* *71090)  Q 

<atios2)  23 

* ATI 122) 

* ATI 1 24  ) 

« 471146  ) 

« atii*« » 


CONFIGURATION  OESCRtPTION 
MSPC  TWT  344X  LAUNCH  VEHICLE  STUDIES 
MSEC  TWT  S44X  LAUNCH  VEHICLE  STUDIES 
MSPC  TWT  94  4 X LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUD tES 
HSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  S44X  LAUNCH  VEHICLE  STUDtES 


2.3 

9.0 

9.3 

1 _ 

4.0 

MACH  NUMBER 

ORB INC 

YS 

ELEVTR 

TSOI  SI 

0.000 

0 .029 

0.000 

T902S1 

0.000 

0.029 

0.000 

Teoist 

-t .300 

0.029 

0.000 

T 602 St 

-1.300 

0.029 

0.000 

T1002S1 

-1.300 

0.029 

0.000 

TtOOtSt 

-1.300 

0.029 

0.000 

RUDOER 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


REFERENCE  INFORMATION 


SREF 

T . 00QO 

SO.  IN 

LREF 

2.0200 

IN. 

BREF 

4.4000 

IN. 

XMRP 

9.9600 

■ IN. 

YMRP 

0.0000 

' IN. 

2MRP 

0.2400 

IN. 

SCALE 

0.0040 

SCALE 
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YAWING  MOMENT  DERIVATIVE.  OCCYN)  PER  DEGREE 
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ROLLING  MOMENT  DERIVATIVE.  DCCBLD  PER  DEGREE 


EFFECT  OF 

.qoto  p “t  » r 


-.0029 


-.0030 


-.01139 


-.0040 


.0049 


-.0090 


.0099 


MACH  NUMBER  FOR  VARYING  HO 

*~r"1  1 1 f 1 1 » » 'f  1 1 . 1 1 '>  i » » r 


TANK 

T f f— r 


NOSE  SHAPES 

r-r  r i 


ii 


i — i — i — r — rr 


r-r-T-t— r-r- r r 


8 

o Q 


tf 


-.0069 


o 


4 


0.9 


1.9 


t.O 


2.9 


9.0  9.9 

mahh  NIIMRFP 


9.0 


9.9 


«.o 


8 


data  set  symbol 

< AT 1 090  ) 

< ATI 092  ) 

< ATI tZ2  ) 

< AT 1 124  ) 

< AT J X2«  ) 

< AT  1 129  ) 


configuration  description 

MSFC  TWT  S44X  LAUNCH  VEHICLE 
MSEC  TWT  344X  LAUNCH  VEHICLE 
MSFC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  944X  LAUNCH  VEHICLE 
MSFC  TWT  944X  LAUNCH  VEHICLE 


STUDIES  T 301 SI 
STUDIES  T302S1 
STUDIES  TSOISI 
STUDtES  T 802 SI 
STUDIES  T10O2S1 
STUDIES  T10O1S1 


ORB INC 

vs 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.023 

0.000 

0.000 

SREF 

T . 8800 

3Q  . IN 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0280 

IN. 

-1.500 

0.023 

0.000 

0.000 

BREF 

4.4800 

IN. 

-1.500 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

-1.900 

0.023 

0.000 

0.000 

YMRP 

0.0000 

IN. 

-1.500 

0.023 

0.000 

0.000 

ZMRP 

0.2480 

IN. 

SCALE 

0.0040 

SCALE 
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4-4 


PITCHING  MOMENT  DERIVATIVE.  OCCLMJ  PER  DEGREE 


effect  of 

•qo* 


.QO« 
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MACH  NUMBER 


OATA  SET  SYMBOL 
(FT 1089 ) Q 

(Priori > ZS 
crritss > 
<pvitss ) 


u 

8 


configuration  description 
MSFC  TVT  544X  LAUNCH  VEHICLE  STUOIES 
NSFC  TWT  944*  LAUNCH  VEHICLE  STUOIES 
MSFC  TWT  344*  LAUNCH  VEHICLE  STUDIES 
MSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES 


ORB INC 

T9 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

T SOI  SI 

0.000 

0.0*9 

0.000 

0.000 

SREP 

T.SSOO 

SO. IN, 

T902S1 

0.000 

0.0*3 

0.000 

0.000 

LREF 

9.0*90 

IN. 

Tsoast 

0.000 

0.0*9 

0.000 

0.000 

BREP 

4.4600 

tN. 

TSOI  St 

0.000 

0.0*9 

0.000 

0.000 

XMRP 

9.9600 

IN. 

TNRP 

0.0000 

IN. 

*NRP 

0.9460 

IN. 

SCALE 

0.0040 

SCALE 
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NORMAL  FORCE  DERIVATIVE.  OCCNJ  PER  OEGREE 


EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  DIAMETER 

• Ml  1 ' * 1 1 * — — 
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MAPM  MtlMQPQ 


OATA  SET  SYMBOL 
<FrtO«9 ) 

<^T1091 > 

CPritss ) 

t^TtlSS ) 


8 

8 


COMF1 CURAT ION  DESCRIPTION 
Msrc  TWT  944 X LAUNCH  VEHICLE  STUOtES  T301S1 

MSFC  TWT  944X  LAUNCH  VEHICLE  STUDIES  T302S1 

MSEC  TWT  944X  LAUNCH  VEHICLE  STUOtES  T9C2S1 

M3FC  TWT  S44X  LAUNCH  VEHICLE  STUDIES  TSOtSt 


ORBtNC 
Q.OQQ 
Q.QOO 
Q.000 
0 .000 


YS 

0.023 

0.023 

0.023 

0.023 


4.0 

4.9 

9.0 

9.9 

*. 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

0.000 

0.000 

SREF 

r.saoo 

30. IN. 

0.000 

0.000 

LREF 

2.0260 

IN. 

0.000 

0.000 

BREF 

4.4600 

IN. 

0.000 

0.000 

XMRP 

3.3600 

IN. 

TMRP 

0.0000 

IN. 

ZMRP 

0.24*0 

IN. 

SCALE 

0.0040 

SCALE 
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DERIVATIVE  OF  PITCHING  MOMENT  WITH  RESPECT  TO  NORMAL  FORCE.  DCLM/DCN 


rt 


ZERO  ANGLE  OF  ATTACK  AXIAL  FORCE  COEFFICIENT.  CAALFO 


EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  DIAMETER 


ZERO  ANGLE  OF  ATTACK  FORE BODY  AXIAL  FORCE  COEFFICIENT.  CAFAFO 


MACH  NUMBER 


YS  ELEVTR  RUOOER  REFERENCE  INFORMATION 

0.029  0.000  0.000  SREF  T.880Q  SR. IN. 

0,023  0.000  0.000  LREF  2.0280  IN. 

0.023  0.000  0.000  BREF  4.4800  IN. 

0.023  0.000  0.000  XNRF  3.3800  IN. 

YNRF  0.0000  IN. 

tNRF  0.2480  IN. 

SCALE  0.0040  SCALE 
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OATA  SET  SYMBOL  CONF 1 DURATION  DESCRIPTION  ORBINC 
( Ft 1 089 ) O Msrc  TWT  S44X  LAUNCH  VEHICLE  3TU0IES  T30I3I  0.000 
<Fri09t  ) 55  HSFC  TWT  944X  LAUNCH  VEHICLE  STUOIES  T3C231  0.000 
crritSSJ  O NSFC  TWT  944X  LAUNCH  VEHICLE  3TU0IE3  T9C2S1  0.000 
CFti»39>  □ MSFC  TWT  *44*  VEHICLE  STUDIES  TSOI31  0.000 


a 


EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  DIAMETER 


.029 


.026 


-.02T 


-.026 


-.0** 


" r r r f - 

■ 

i i i i r 

“1 — 1 — 1 — I 

m 

u 

H 

i r—r-r—r 

t-i — r ~f  j 

4 

4 

■■ 

■ 

— ■ C 

“ 

* 

□ 

* 

. . ..  n 

s 

L 

- 

□ 

a 

- 

- 

■ 

m 

n ' 

- 

* 

o 

■ 

- 

0 

0 

- 

« ■ 

Ef 

!■ 

- 

£ 

i 

■ j 

UJ 

LlI 

QZ 

CD 

Ui 

O 

oa 

UJ 

a. 


v 

(J 


UJ 

> 


< 

> 

a 

UJ 

o 


CJ 

Q : 

o 


o: 

uj 

•— 

< 


-.03? 


-.OBT 


DATA  SET  SYMBOL 
< AT t 090 ) 
t AT 1 092  ) 

(ATII34  ) 
t ATItSe  ) 


8 

8 


0.9 

1.0 

9.9 

9.0 

t.9 

i 9*0 

9.9 

4.0 

4.9 

9.0 

9.9 

6. 

MACH  NUMBER 

CONFICURATION  DESCRIPTION 

ORB INC 

YS 

ELEVTR 

RUDDER 

REFERENCE  INFORMATION 

MSFC  TWT 

944X  LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.023 

0.000 

0.000 

SREF 

T . 9800 

SQ . IN, 

MSFC  TWT 

944X  LAUNCH 

VEHICLE 

STUOIES 

T302S1 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

MSFC  TWT 

944X  LAUNCH 

VEHICLE 

STUDIES 

T902S1 

0.000 

0.023 

o.ooo 

0.000 

BREF 

4.4600 

IN. 

MSFC  TWT 

944X  LAUNCH 

VEHICLE 

STUOIES 

T901S1 

0.000 

0.023 

0.000 

0.000 

XMRP 

3.3600 

IN. 

YHRP 

0.0000 

IN. 

ZMRP 

0.2460 

IN. 

SCALE 

0.0040 

SCALE 
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YAWING  MOMENT  DERIVATIVE.  OCCYN)  PER  DEGREE 


EFFECT  OF  MACH  NUMBER  FOR  VARYING  HO  TANK  DIAMETER 
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MACH  NUMBER 

OAT  A SYMBOL  CONF I OUR AT ION  DESCRIPTION  ORB INC  VS  ELEVTR  RUDDER  REPCRENCE  INFORMATION 


< ATI 090  ) C 

3 M9FC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

TSOI  SI 

0.000 

0.003 

0.000 

0.000 

SREF 

T . 9900 

SQ. IN, 

( AT  1 092  I Z 

i MSEC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUDIES 

T3C3SI 

3.000 

0.003 

0.000 

0.000 

LREF 

Z .0290 

IN. 

(ATS  194)  < 

> M9FC 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUOIES 

TB03SI 

0.000 

0.003 

0.000 

0.000 

BREF 

4 • 4600 

IN. 

(ATI 134)  L 

J nsfc 

TWT 

944X 

LAUNCH 

VEHtCLE 

STUDIES 

TSOI  SI 

0.000 

0.003 

0.000 

0.000 

XNRF 

3.3600 

IN. 

TNRP 

0.0000 

IN. 

IMRP 

0.3490 

IN. 

SCALE 

0.0040 

SCALE 
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ROLLING  MOMENT  DERIVATIVE#  DCCBLD  PER  DEGREE 


-.0029 


-.0030 


.0038 


.0040 


-.0049 


— .0090 


XT  OF 

1ACH  NUMBER  FOR  VARYING  HO 

TANK  01 AMETER 

L i f i i 

fill' 
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-.0060 


-.0069 


MACH  NUMBER 


data  sCt  symbol 

configuration  description 

ORB1NC 

vs 

ELEVTR 

RUOOER 

REFERENCE  INFORMATION 

(ATI 090)  Q 

MSFC 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUDIES 

TSOIS! 

0.000 

0.023 

0.000 

0.000 

SREF 

7.6600 

SO. IN. 

(Art  092)  Z5 

MSFC 

TWT 

S44X 

LAUNCH 

VEHICLE 

STUOtES 

TSOZSt 

0.000 

0.023 

0.000 

0.000 

LREF 

2.0260 

IN. 

( ATI 134 ) O 

MSFC 

TWT 

944X 

LAUNCH 

VEHtCLE 

STUDIES 

T902S1 

0.000 

0.023 

0.000 

0.000 

BREF 

4.4600 

IN. 

( ATI 136  ) Q 

MSFC 

TWT 

944X 

LAUNCH 

VEHICLE 

STUOIES 

T90I SI 

0.000 

0.023 

0.000 

0.000 

XHRP 

3.3600 

IN. 

YHRP  0.0000  IN. 

ZMRN  0.*480  IN. 

acAte  0.00*0  »calc 
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